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ABSTRACT 

This volume presents the results of a data analysis 
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examine the impact of those uses on employers. Chapter 1 introduces 
the subsidy programs and the data set and tabulates how participation 
in each program varies with industry and establishment size. Chapter 
2 examines which employers are familiar with the programs and 
addresses employer awareness of program existence. By studying 
determinants of firm participation in the program, chapter 3 explores 
reasons why so few employers are familiar with a program participant. 
Chapter 4 examines the impact of these programs on employment levels 
of participating firms. Relevant research on employment and training 
subsidies is reviewed in chapter 5, and changes in program design are 
recommended. Chapter 6 analyzes determinants of the employer's 
— i^ve^tmeht in selecting a new employee — the number of applicants 

interviewed and the number of hours spent recruiting and interviewing 
for a position. Rates of resignations and dismissals are studied in 
chapter 7. Chapter 8 examines the amount o'f training provided to new 
workers and the resulting productivity growth. The determinants of 
wage growth are analyzed in chapter 9. The survey instrument is 
appended. ( YLB ) 
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FOREWORD 



; This volume is part of the final report on research supported by a con- 
tract with tiie Employment and Training Administration of the U.S. Department 
ot Labor. The work was initiated in 1979 at the Institute for Research on 
Poverty, University of Wisconsin, Madison. In July 1981, the project's prin- 
cipal investigator took a position as associate director of tne Research 
Division at the National Center tor Researcn in Vocational Education, The Uhio 
State University, tnus brinyiny with him one component of this research ef- 
fort, while another component was continued at the Institute for Research on 
Poverty under subcontract from the National Center. 

This research would not have been possible wither.^ the cooperation and 
assistance of 5,919 employers who so graciously responded to our telephone 
interview. We greatly appreciate the time and the insights that these very 
busy men and women contributed to the study. 

The project is also indebted to the many employers who assisted in the 
design of the interview instrument. In this regard, special thanks are due to 
Clifford Roe, Supervisor of Salaried Union Relations and EEU Administrator 
(retired), Buffalo Divisions, Westinyhouse Electric Corporation; and William 
J. Dennis, Research Director, National Federation of Independent Business. 
Wilson S. Johnson, President of the National Federation of Independent Busi- 
ness was very supportive of the study, and yraciously provided a letter of 
introduction that we sent to all the employers selected for an interview. 

Thanks are extended to Joe Meskey and Nancy Williamson for their capable 
programming and data base preparation in the course of the project. The 
manuscript was edited by Janet Kiplinger and typed by Vera Mueller, Jacque 
Masters, and Cathy Jones. 

Robert E. Taylor 
Executi ve Ui rector 
The National Center for Research 
in Vocational Education 
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PREFACE 



The work contained in this volume is one> of the products of DOL-funded 
research to study the Labor Market Effects of Jthe Employment Opportunity Pilot 
Projects. The Employment Opportunity pilot Projects were a large scale demon- 
stration of the Carter Administration's Welfare Reform Proposals. The program 
was cancelled in the Spring of 198U but baseline data had already been col- 
lected on over 5,919 employers. This volume reports on our analysis of this 
data. _ 

I began work on tins project in 1 979 while at the Institute for Research 
on Poverty at the University ot Wisconsin, Madison. In July 1981, I moved to 
the National Center for Research in Vocational Education, The Ohio State Uni- 
versity, where I continued my involvement with this research, the prime con- 
tractor of. which was Stanford Research Institute International. I would like 
to thank Gene Smolensky, Director of the Institute tor Research on Poverty, 
and Robert E. Taylor, Executive Director ot the National Center for Research 
in Vocational Education , for their support and encouragement of this effort. 

In addition, I would like to thank the staff at WESTAT, Inc. who were 
responsible for designing the sampling frame and conducting the telephone sur- 
vey. Steve Dietz, Diane Ward, Mike Shea, Carmen Vincent, Joe Waksbery, Adam 
Chu, and Jack Ogus did an outstanding job in this portion of the project. 
Their enthusiasm and professionalism were responsible for the high response 
rates obtained and the high quality of the data set that was generated. 

A number of people at the U.S. Department of Labor made important con- 
tributions to this enterprise. In particular, I want to thank Jodie Allen, 
Burt Barnow, Beverly Bachemin, Gary Burtless, Richard Hayes, Gillian Hunter, 
Philip Moss, and Larry Orr. 

I would also like to thank my col leagues at the Institute for Research on 
Poverty, SRI- International, Purdue U nive rs i ty , and the National Center for 
Research in Vocational Education for their helpful comments and critiques of 
early drafts of many of this report's chapters. I am especially indebted to 
John Barron, William Dunkelberg, John Gardner, peter Gottschalk, Mike Keeley, 
Stan Masters, Mark Meitzen, Mark Montgomery, Jeanette Schrier, Grace Schubert, 
Stanley Stephenson, Richard Toikka, and Arlene Waksberg. 

Finally, I want to thank my wife, Marcie, and my two sons Michael and 
Matthew tor putting up with the disruptions ot their lives that this volume 
necessitated. 

John Hi I I'm an Bi shop 
August 198^ 
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EXECUTIVE SUMMARY 



The persistence of high unemployment rates amongst minorities and youth 
in the face of tight labor markets for skilled workers and accelerating wage/ 
price inflation has led economists and politicians to search for new ways to 
stimulate employment and training opportunities for inexperienced and disad- 
vantaged workers. 

Programs have been establ i shed to induce the private sector to create 
additional jobs and to provide training for unskilled and inexperienced work- 
ers. In 1980 four such programs were in operation: the Targeted Jobs Tax 
Credit (TJTC), the WIN tax credit, CETA's On-the-Job Training (OJT) contracts, 
and WIN-UJ1 contracts. Since 1979 the Targeted Jobs Tax Credit has provided, 
to employers outside the personal service sector, a tax credit for hiring cer- 
tain categories of workers. In 1980 these included: high school students in 
cooperative education . programs , economi ca I ly disadvantaged youth (ages eigh- 
teen to twenty-four), veterans, ex-convicts, Supplementary Security Income and 
general assistance recipients, and the handicapped. At the end of 1981 non- 
disadvantaged cooperative education students were dropped from eligibility for 
TJTC, The credit amounts to 50 percent of the first $6,000 of wages per em- 
ployee for the first year of employment and 2b percent of such wages for the 
second year of employment. 

i 

The other programs have been in existence in one form or another since 
trie early 1970s. Employers hiring recipients of Aid to Families with Depen- 
dent Children (AFDC) may now receive a ,WIN tax credit of 50 percent of the 
first year's wages and 25 percent of the second year's. During the summer of 
1981, the WIN tax credit was merged into TJTC. CETA-0JT is a program whereby 
local prime sponsors contract with private employers to hire and train workers 
referred by CtTA. The contract generally specifies that one-half of the wages 
paid during the first six months be reimbursed by CETA. The WIN-0JT program 
is very similar to LfcTA-OJT. 

^+B-^tfrder to learn more about employer utilization of these subsidies and 
thtfi r ' Impacts on employers, the U.S. Department of Labor contracted with 
WESTaT, Inc., of Rockville, Maryland, to conduct a thirty-minute telephone 
Survey with each of more than b,3U0 employers. This monograph makes use of 
data from interviews with 4,832 establishments with one or more employees in 
December 1979. The respondents are a stratified random sample of establish- 
ments that pay unemployment insurance taxes from thirty separate locations 
around the country. 

This volume presents the results of an analysis of this data set. The 
first five chapters examine participation in and tne effects of the employment 
and training subsidies that are currently in operation. Chapter 1 introduces 
the reader to the subsidy programs and the data set and tabulates how partici- 
pation in each subsidy program varies with industry and the size of the estab- 
lishment. Cnapter d examines which employers are familiar with the programs 
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and attempts to understand why most employers are unaware of the existence of 
these subsidy programs. Chapter 3 explores the reasons why so few of the em- 
ployers that are familiar with a program participate in them by studying what 
determines whether a firm participates in the program, Chapter 4 examines the 
impact of these programs on employment levels of the firms that participate in 
them. Chapter S reviews all the relevant research on employment and training 
subsidies and makes recommendations for changes in the design of the programs. 

The second part of the volume analyzes the context in which employment 
and training subsidies operate: the hiring, training, and wage-setting poli- 
cies of the firm. The determinants of trie employer's investment in selecting 
a new employee— the number of applicants interviewed and the total number of 
hours spent recruiting and interviewing tor a position— are analyzed in 
chapter 6. Kates of quitting and dismissals are studied in chapter 7. The 
amount of training that is provided to new workers aria tne productivity growth 
that results is examined in chapter 8. The determinants of wage growth are 
analyzed in chapter 9. 

The first tnree chapters of the volume focus on the determinants of em- 
ployer participation in these programs. Firms that are ignorant of the 
existence of a program cannot participate in it, so a separate analysis was 
conducted of "familiarity" with the programs and- participation given famil- 
iarity. A theoretical model of a knowledgeable firm's decision to participate 
in a targeted employment and training subsidy was developed. Firms were 
assumed to participate if the benefit of participating (the dollars of subsidy 
received) exceeds the costs. Learning about the program and establishing 
channels .for identifying and recruiting eligible workers are an important part 
of the costs of participating. These costs are unrelated to the number of 
workers subsidized so costs of participation do not rise proportionally with 
the number of workers for whom one receives subsidy. The benefits of partici- 
pating are more likely to exceed the costs at firms (a) that have many open- 
ings that eligible workers might fill, (b) that have low costs of identifying, 
certifying ^ and employing eligible workers, and (c) that receive large subsi- 
dies for each eligible workers. when the net benefits of participation are 
high the incentive, to invest in information is greatest so determinants of 
participation given \knowledge are likely to also be the determinants of know- 
I edge. The other important determi nant of fami I i ari ty i s I i k,e ly to be the 
costs of learning about the program. 

The effectiveness of employment subsidies in creating jobs is severely 
hampered by simple ignorance of trie programs. Only 17 percent of all employ- 
ers were familiar with TJTC, and only 23 percent were familiar with. WIN. 
Slightly more than halt of the firms in the EOPP Survey were familiar with the 
CLTA-UJT programs, and slightly less than half were familiar with the New Jobs 
Tax Credit. Familiarity with these programs was found to be positively asso- 
ciated with two measures of the likely benefit of participating — size of the 
establishment and proportion of the work force in white-collar occupati ons — 
two indicators of a low cost of learning about the program— membership in 
local business organization, previous receipt of other subsidies—and an indi- 
cator of outreach by local program administrators — the proportion of all 
employers in the site who learned of WIN or CETA from a government representa- 
tive. 
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Knowledge of CETA-UJT is greatest in rural sites with a high 1978 unempl oyment 
rate and high proportion of minorities. This reflects the funding formula of 
the CETA program and the tendency of rural administrators of CETA to focus 
their dollars on OJT because classroom training is costly and inefficient 
where distances are great and labor markets are thin. . 

In our vi ew , the prima ry exp I ana ti on for geographi c vari ati on in fami I i - 
arity with these programs is variation in local proinotiorral efforts (only some 
of which were measured by our outreach variable). From this we derive the 
hopeful conclusion that while ignorance was, in 1980, the major barrier to use 
of these programs, effective promot i orid I efforts have and can overcome this 
barrier. 

Unly a few of the employers that are familiar with these programs parti- 
cipate in them. Thirteen percent ot those familiar with TJTC participated in 
it. Three percent /of those familiar with the WIN and CETA-UJT programs parti- 
cipate in them. The employers that do participate tend to be^the ones with 
many unskilled job openings. Participation was positively related to estab- 
lishment size, the proportion of the work force in unskilled jobs, and the 
rate of growth of employment. Firms that can, without great difficulty, fire 
employees who do not perform well are more able to take risks when hiring. 
They are considerably more likely to participate than firms that cannot fire 
employees easily. Firms that use one subsidy program are more likely to use 
other subsidy programs. 

Uutreach by program administrators was found to have a significant impact 
on both knowledge and participation. Employers that have been contacted per- 
sonally by a government representative about the program are considerably more 
likely to participate. 

Some states have been very successful in marketing TJTC. At the time of 
our interview, Georgia, South Carolina, and Alaska had participation ^ates 
that were ten times those of California. The willingness of firms to parti- 
cipate in these programs does not vary appreciably from state to state; what 
does vary are the policies and commitment of the local administrators of the 
program. It is the lack of the local employment services' commitment to pro- 
moting the TJTC program in most parts of the country that is responsible for 
the low participation. One Oregon employer found his local employment service 
office ignorant of TJTC and uncooperative. He claimed they were not even set 
up to certify the eligible workers that Me found and hired; he had to go down 
to the office to teach the staff there how to certify someone. 

The other major finding is that the nonpecuni ary cost of participating is 
significant and largely fixed in nature. In our data this results in large 
firms witn many unskilled jobs being more likely to participate. Once a firm 
has learned how the program works and has developed channels for recruiting 
eligible workers, the costs of hi ring additional eligible workers fall. The 
result is that while most firms do not participate, some of those that do par- 
ticipate, hi re large numbers of eligible workers. There is, for instance, a 
janitorial service company in an eastern city that is alone responsible for 1 
percent of the entire nation's WIN tax credit claims in the 1978-1979 period. 
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Hiriny of subsidy-eligible workers is highly concentrated in a few firms. 
Even though less than 1 percent of all workers are subsidized, the typical 
subsidized worker is working at an establishment at which 14.6 percent of the 
firm's employees are subsidized. If participation in these programs is to 
increase, it is important to keep the marginal costs of hiring and certifying 
additional workers low and/ if possible, to make them lower. It may be that 
the most efficient! way to reduce the structural unemployment of welfare reci- 
pients and disadvantaged youth is to encourage what seems to be a tendency for 
certain employers to specialize in hiring and training this disadvantaged 
popul ation. 

Chapter 4 of the volume examines one of the many possible indicators of 
the impact of these subsidy programs on the economy—their impact on the em- 
ployment levels of participating firms. It was found that when employers were 
asked what impact these programs had upon their employment levels, 25 percent 
of our respondents reported that they had increased employment. The size of 
the reported employment increase was roughly one-fifth of the total number of 
subsidized workers hi' red (including those hired by firms that reported no in- 
crease ih employment). 

The econometric estimates of the impact of these subsidy programs are 
"even more favorable. About three-quarters of all private wage and salary em- 
ployment is in establishments with twenty or more employees. Only a slightly 
smaller proportion (70 percent) of all subsidized employees work in establish- 
ments that have more than twenty employees. In these establishments our pre- 
ferred two-staye least squares (2SLS) model . obtai ns point estimates of the 
impact of hiring subsidized workers that imply that extra subsidized employees 
produce an approximately one-for-one increase in the establishment's total 
employment. The ordinary least squares (OLS) estimates of the same model also 
imply a large impact: the change in employment per subsidized worker was .64 
for establishments with twenty-one to one hundred employees and .235 for 
establishments of greater than one hundred employees. 

These OLS and 2SLS results are our best point estimates of the impact of 
the subsidy programs on the employment levels of the subsidized firms. If 
■anything, they are biased down because they cover only the final five-and-a- 
half months of 1979. The analysis of 1980 employment growth suggests that 
there was no tendency for these 1979 gains to be lost in 1980. The problem 
with these results, however, is that the confidence intervals (especially 
tnose that use two-stage least squares) of these point estimates are very 
wide. In the 2SLS models the hypothesis that there is no subsidy program 
impact cannot be rejected. In the OLS models we may reject the hypothesis ot 
no impact only for the twenty-one to one hundred employee establishments. As 
a result we cannot draw conclusions from this analysis with any great confi- 
dence. Unless the true impacts had been unreasonably large, our data set with 
its small number "of participating firms could not have produced an estimate of 
subsidy impacts on the employment that were significantly different from zero. 
All we can sey is that the subsidy programs seemed to be having a significant 
impact on the employment of participating establishments with more than twenty 
employees in 379, but that these results could have been a statistical fluke. 
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Another reason for treating these findings with caution is their partial 
equilibrium nature. They"d-a..jjot tell us much about the general equilibrium 
effects of these programs. On the one hand, firms compete with each other J n 
product and labor markets, so expansion by one may induce another firm to con- 
tract. This causes general equilibrium effects to be smaller than the partial 
equi I ibri un effects we estimated. Un the other hand, if the disadvantaged 
worker who is hired because of the subsidy would otherwise not have been able 
to get a job (beca.se of the minimum wage or some other imperfection in the 
market) arid if the less disadvantaged worker who is displaced does find 
another job because he/she is part of a labor market in which wage rates ad- 
just up and down to equilibrate demand and supply, total employment in all 
firms may expand even it participating firms do not increase their employment. 

Chapter 5 reviews the lessons that can be learned from U.S. experience 
with employment and training subsidies. There is a dramatic contrast between 
the take-up rates of subsidy schemes targeted on particular peopl e--TJTC, WIN, 
and CLTA-OJ T--and schemes that offer aid for general expansions in employment 
like NJTC. In its second year of operation more than 1.1 million firms, more 
than 30 percent of all the nation's employers, and more than half of the eli- 
gible firms received a New Jobs Tax Credit. In contrast, less than 20 percent 
of the private employers that hire WIN eligibles obtain certification of their 
eligibility and less than 1U percent of the employers that hire TJTC eligibles 
obtain certifications. 

Studies of tne impacts of these programs were also reviewed. NJTC's im- 
pact on employment has been examined in three studies and all have concluded 
it had a significant impact. One study found it reduced prices as well. 
There is a possibility, however, that the employment and output expansion in- 
duced by NJ rc caused an acceleration in the rate of wage increases even while 
price increases were slowing down. 

Very little is known about the impact of the targeted programs. The pre- 
vious cnapter presents evidence that a large share of the subsidized employees 
in establishments with greater than twenty employees were net additions to the 
company's employment rolls. The large confidence intervals on the estimates, 
however, make this evidence inconclusive. The targeted programs were designed 
to influence hiring decisions. It has been charged, however, that since more 
than half of the certifications in the TJTC program were obtained long after 
the hiring date, only a few of these decisions were influenced by the availa- 
bility of the programs. 

The major drawback of the targeted programs is their low take-up rate. 
Take-up is low because of ignorance of the programs' existence and provisions, 
the stigma attached to being members of most/ of the target groups, and the 
complicated eligibility rules and the consequent necessity of government cer- 
tification of worker eligibility (rather than employer certification with 
audit). 

Our review of past experience suggests that a subsidy of private sector 
employment will reach a scale and cost-efficiency sufficient to make a real 
dent in structural unemployment, only if-- 
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1. employers are able to simply certify their own eligibility, 

2. trie oehavioral response uesired ot employers is obvious and simple 
for them to implement, 

3. all or almost all employers are eligible (otherwise the result is a 
redistribution of who employs whom), 

4. a target group is selected that is in excess supply and/or has high 
elasticities of labor supply (note: if targeting is imperfect it is 
better to include too many than to include too few in the target 
group) , 

5. the target group is defined by a nonstigmati zing criteria that is 
visible to the employer (a characteristic of the job such as the wage 
rate is better than characteristics of the worker), 

6. it is margi nal --paid for increases in employment above a threshold 
like NJTC. 



A simple scheme that meets all of these requirements would include-- 

o a tax credit of $1.00 per hour for every hour the firm's 1982 total 

hours worked by all employees including salaried management exceed 

this same number for 1981, subject tu a limitation if wage rates in- 
crease more than 6 percent; 

o increases in 1983 total nours worked over the higher of 1982 or 1981 
nours worked would also receive a $1.00 an hour suosidy subject to a 
Ukeback if trie wage rate has increased more than 11 percent above 
1981 .level. 



This tax credit scheme transmits a very simple message to employers: 
o Increase hours .worked, 
o Slow down wage increases. 

o Focus the employment expansion on your lower wage, lower skill 
empl oyees . 

o Marginal costs of extra output have decreased by as much as 25 percent 
so cut prices and increase output. 

Trie reduction of the subsidy if the average wage increase exceeds the 
threshold is an important targeting device. Because, if the finn'nas ex- 
ceeded the wage standard and the subsidy reduction ■ rate is 20 percent, hiring 
an extra employee in a job that pays $5.00 per hour less than the firm average 
gives the firm a tax credit of $2.00 rather than $1.00 an hour. 

xvi 

15 



ERIC 



The final *uur chapters ot the book examine the context in whicn subsidy 
programs must operate. In chapter 6 we investigated t fie role of employer 
search as an explanation for differences in hiring cost across employers. The 
expected total cost of hiring employees is the product of three separate com- 
ponents — the cost of interviewing one applicant, the expected number of appli- 
cants interviewed before making an offer, and the expected number of offers 
need? . to fill one position. A theory was developed that viewed each of these 
'X'mpor. jnts as choice variables. The empirical analysis focused on the deter- 
minants of the number of applicants interviewed per acceptable applicant. A 
major finding is that positions involving a greater amount of specific train- 
ing, particularly that: training provided by personnel and supervisory staff, 
are ones for which the employer is more careful about who is hired. The 
number of applicants interviewed per- acceptabl e applicant and total staff time 
spent recruiting, screening, and hiring for the position are higher for jobs 
that require a great deal of training. Employer search is more extensive and 
hiring costs are greater at large firms, at firms with a large flow of appli- 
cants, for positions that require nigh levels of education, and for profes- 
sional and clerical positions. 

Cnapter 7 is an empirical analysis of the determinants of permanent job 
separations for recently hired, low skilled workers. The theoretical nicdel 
that provides a guide for the development of testable hypotheses is a job- 
matching model in which firms and workers search for a suitable employment 
match under conditions of imperfect information. In general, the hypotheses 
derived from this model are concerned with how the probability of separation 
is affected by the costs of separation, the quality of the employment match, 
and the availability of alternative etches. 

Tne continuous time RATE inodei iveloped by sociologist Nancy Tuma was 
used to model permanent job seperations. RATE is a maximum likelihood proce- 
dure that uses duration data to estimate the conditional probability of leav- 
ing a particular state given the length of time spent in that state. The 
study found that the probability of a worker quit is inversely related to the 
size of the establishment, the extent of firm unionization, the amount of 
prehire screening done by the firm, wages, and the worker's age. The results 
of the discharge equation were rather poor, as only a few of the coefficients 
were statistically significant. 

Tne finding that unionism reduces quits lends support to the Freeman 
"exit-voice" hypothesis which states that, in addition to the monetary gains 
provided by unionism, the union grievance machinery provides workers with a 
"voice" option of resolving problems in the workplace as an alternative to the 
"exit" option of resolving problems by quitting. This study finds that the 
probability of a worker quitting in a highly unionized firm is 30 to 38 per- 
cent lower than the prooability of a worker quitting in a nonunion firm. 

(Jther no tab I e resul t s from the qui t equat i on i ncl ude the effects on the 
probability of quitting of (1) the amount of prehi re , screeni ng done by /the 
firm, (2) the top wage of tne iob slot the worker was hired in, and (3), the 
age of the worker at the time of hire. First, the number of hours spent py 
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the firm screenlny potential workers before hiring someone negatively influ- 
ences the probability of quitting. Consistent with the job matching frame- 
work, this result implies that firms which hire workers on the basis of better 
information will be able to form better matches and, hence, lower voluntary 
turnover. Second, the higher the top wage the worker can expect, the lov/er 
the probability of quitting. This result simply implies that workers will be 
less willing to quit higher paying jobs. Third, it is found that older work- 
ers are less likely to quit. This is the case because older workers have a 
shorter working lite in which to capture the returns than do younger workers 
and because younger workers are more likely than older workers to be engaged 
in job shopping in an effort to discover what labor market talents they 
possess. 

The restriction of the sample to recently hired, low skilled workers 
means that inferences cannot be drawn from this study for the entire popula- 
tion of workers. However, in the terminology of the segmented labor market 
literature, this concentration on low skilled workers allows analysis in this 
study of some of the differences between jobs and workers in the primary and 
secondary labor markets. The primary labor market is characterized by i nter - 
nal job ladders — i »e. , a sequence of jobs with the same employer in which the 
skills for a job on one rung of the ladder are developed at jobs on lower 
run,y.s of the - I adder--and recently hired, low, and semiskilled workers will be 
found on the lower rungs of these ladders, which are often referred to a ports 
of entry to the internal labor market. In essence, the firm is creating its 
own supply of skilled labor via the job ladder, and therefore, an incentive 
exists to encourage stable, relatively permanent employment relationships in 
order to ensure a predictable supply of skilled workers. Conversely, employ- 
ment in the secondary labor market is characterized by jobs that require 
little skill for satisfactory performance. Furthermore, these jobs tend to be 
"dead-end" jobs in that they are not ports of entry to an internal labor mar- 
ket. Therefore, little incentive exists for the secondary employer to encour- 
age stable employment relationships, and hence, greater worker turnover is 
tolerated. For example, firm size and percent of firm's employees who are 
craftworkers can be interpreted as proxies for internal job ladder develop- 
ment since larger firms are more likely to offer training and advancement 
opportunities to workers, thereby developing many of these skilled workers 
internally. Thus, the negative relationship found between these variables and 
the probability of quitting tends to support the view that employment is more 
stable in the primary labor market. 

Chapter 8 undertakes a comprehensive analysis of job turnover, and train- 
ing and productivity growth of newly hired, unskilled and semiskilled workers. 
The theoretical perspective that is applied to this analysis merges Becker's 
theory of on-the-job training (UJT) witn Jovanovic's job matching theory. A 
unique element of the data set we analyzed is its measurement of the employ- 
er's opinion of the productivity of a recently hired worker at two separate 
points in time--two weeks after being hired and six or more months after being 
hired (which was the time of the survey interview). The average productivity 
score of the workers who were still working at the firm six or more months 
after being hired was 42 percent higher than the average score of employees 
with only two weeks of tenure. Average scores Kise (a) because training 
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increases tne productivity of new employees (botn those who stay and those whu 
leave) by percent and (b) the individuals that stay with the firm are more 
productive than those who leave. This tendency tor the stayers to be more 
productive than leavers and hence for the average productivity of the employ- 
ees that remain to rise with tenure independent of training is strongest in 
small nonunion establishments. These findings provide strong support for both 
the UJT and Jovanovic's sorting explanation of wage and productivity growth. 

Separate probit models were estimated predicting voluntary and involun- 
tary turnover. It was found that the determinants of voluntary turnover were 
very different from the determinants of involuntary turnover. Being female 
and having more years of schooling increased the likelihood of quitting but 
decreased the likelihood of separating involuntarily. Higher relative wage 
rates, significant amounts of training, and high proportions of the work force 
in craft occupations were associated with significantly lower quit rates but 
slightly higher rates of involuntary separation. Unionized firms had consid- 
erably lower, quit and dismissal rates but considerably higher layoff rates. 
Liyhteen of the twenty-three coefficients estimated had opposite signs in the 
two equations. 

latd on , training i nvestments were obtained by asking how many hours were 

spent in the first month of 1 s employment orienting and training 

him/her (a) by^personnel and supervisory staff and (b) by coworkers who were 
not part of management. In the first month, management spent an average of 
2U.8 h(iurs traininy the new employee and coworkers spent 14.4 hours. The 
total value of time management staff and coworkers spent training a unskilled 
or semiskilled anployee in the first month was equivalent to at least one- 
third the first month's wages. Workers with previous useful work experience 
needed and got less training. New employees with a great deal of formal 
training need less training but seemed to get more because they were being 
taught more and higher level skills. Males received more training from 
management than women. The greatest amount of training was offered by large 
establishments with high proportions of work force in white-collar or craft 
occupations. Unionization had no effect on training time investments. 

The ex ami nati on of the determi nants of product i vi ty growth yi el ded some 
very important findings. We woul d cone I ude that investments in training time 
have large statistically significant positive impacts upon the change of the 
productivity index over time. Under the assumption that the productivity 
index is a proportional transformation of the true relative productivity, the 
rates of return to these investments were calculated and found to be quite 
high. The yearly rates of return were estimated at 54 percent for training by 
management and 40 percent for training by coworkers. When initial productiv- 
ity and training investments are controlled for in a structural model of the 
learning process, education, previous useful experience, and being female were 
associated with somewhat higher rates of productivity growth. These results 
suggest that the rate at which a new job is learned is greatest for women, for 
more educated workers, and for workers with significant amounts of previous 
useful job experience. Being younger is not associated with being a faster 
learner. The only characteristic of the employer that had a statistically 
significant effect on the rate of learning was establishment size. 
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According to Becker's theory of UJT, workers induce employers to offer 
costly, on-the-job training by being willing to accept a lower wage when the 
job offers training in general skills. The minimum wage law prevents wage 
rates of jobs offering general training from falling low enough to finance the 
employee's share of training costs. This induces some firms to avoid hi r i ng 
inexperienced workers and other firms to redesign jobs so that the skills 
learned (if any) are not useful to other employers. Consequently, a number of 
economists have hypothesized that the minimum wage discourages on-the-job 
training of young and inexperienced workers. If this hypothesis is correct 
there should be a curvilinear relationship between the nominal wage and 
training . investments when the qualifications of the worker are held con- 
stant. Training investments should be low, both in high wage jobs and in 
minimum wage jobs. Tests of this hypothesis in the models of training 
investments and productivity growth found considerable support for the 
hypothesized negative impact of the minimum wage. 

The final issue to be addressed in our review of chapter 8 is whetner and 
how the subsidized workers were different from unsubsidized workers. Only a 
tew of tne workers were known to be eligible for a TJTC or WIN tax credit, and 
the resulting sample, was too small to produce significant coefficients, on 
dummies for these programs. The special sample of CETA-OJT workers made pos- 
sible a reasonable estimate of how these workers were different. The proyraqi 
is targeted on the disadvantaged, and as one might anticipate, their quit 
rates were higher. Furthermore, their rate of productivity improvement was 
lower than that of other workers who started at the same level and received 
the same amount of training. They received considerably more training, how- 
ever, and this, plus the fact that they started out behind other workers, 
meant that their rate of productivity growth was equal to or better than that 
of unsubsidized workers. 

Chapter 9 analyzes tne determinants of wage growth and compares wage 
growth to productivity growth. The most interesting finding is the observa- 
tion that rates of wage increase are considerably below rates of growth of 
productivity net of training cost. The starting wage (adjusted for inflation) 
is typically about 89 percent of individual's current wage. Productivity in 
the first month, however, is 71 percent of the current productivity of the 
workers that have remained. The costs of the training investments" make pro- 
ductivity net of training costs in the first month less than 40 percent of 
current productivity. This result is consistent with standard OJT and job 
matching theory only if almost all training is specific and employers pay 
almost all the costs of specific training. While the second of these proposi- 
tions is plausible, the first one is not. If l pne rejects the specific OJT 
explanation, one is forced into an implicit contract explanation of the 
discrepancy, it is possible that in return for employer financing of part of 
the costs of general training, new employees promise to stay for awhile? 

.Models of wage growtn were estimated that x contained measures of produc- 
tivity in the second week and changes in productivity. Wage rates were found 
to respond to the individual's relative productivity in small establishments 
but not in large establ i shments. The elasticity of this response is low, 
however, . under .15. "he weakness of the tendency of wage rates to. reflect 
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individual productivity has a number of causes: errors in measurement, the 
hiyh costs, of measuring productivity, random year-to-year variations in true 
productivity, and the fact that variations in productivity not visible to 
other firms need not be fully compensated. 

Education, experience, aye, and being male all have positive statis- 
tically significant effects on both the level of the starting wage and the 
rate at which it yrows in the first year or so of employment. The positive 
effects of age and maleness on wage growth contrast sharply with their lack of 
impact on productivity growth. Finn characteristics that have a statistically 
significant positive impact on wage growth are size, proportion of wnite- 
collar workers, and proportion of craf tworker s. The rate of growth of 
employment in the local labor market and level of the local manufacturing wage 
also had positive and significant effects on both the level and ^ he rate of 
growth of wage rates. Participation in a subsidy program had ho impact on 
either the wage level or its rate of yrowtn. 
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CHAPTER 1 



AN INTRODUCTION TO TARGETED EMPLOYMENT 
SUBSIDIES AND TRAINING 
John H. Bishop 



The persistence of high unemployment rates amongst minorities and youth 
in tne face of tight labor markets for skilled workers and accelerating wage/ 
price inflation has led economists and politicians to search for new ways to 
stimulate employment and training opportunities for inexperienced and dis- 
advantaged workers. One approach has been to create jobs for this group in 
the puolic sector. This has not been an effective strategy, however, for (1) 
although the federal government pays the full cost of each job, the net 
addition to state and local employment has been only a fraction of the number 
of subsidized jobs and costs per job generated are high (Johnson and Tomola 
1977, Borus .and Hamermesh 19/8, Bassi and Fechter 1979, Wiseman, 1976), and 
(2) promotion opportunities in the public sector are limited and jobs must 
eventually be found for subsidized workers in the* private sector. The skills 
learned in these public sector jobs are often not transferable to private 
sector jobs. 

These difficulties have led to programs whose objectives are to induce 
the private sector to create additional jobs and to provide training for 
unskilled and inexperienced workers. At the time of the survey, four such 
programs were in operation: the Targeted Jobs Tax Credit (TJTC), the WIN tax 
credit, CETA's On-the-job Training (OJT), contracts and WIN-OJT contracts. 
Since 1979 the Targeted Job Tax Credit has provided, to employers outside the 
personal service sector, a tax credit for hiring certain categories of work- 
ers. At the time of the survey these included: high school students in 
cooperative education programs , economi cal ly di sad van tag ed youth (ages eigh- 
teen to twenty-four), veterans, ex-convicts, Supplementary Security Income and 
general assistance recipients, and the handicapped. At the end of 1981 non- 
di sadvantaged cooperative education students were dropped from eligibility for 
TJTC. The credit amounts to 50 percent of the first $6,000 '-f wages per 
employee for the first year of employment and 25 percenfof such wages for the 
second year of employment. 

Tiie other programs have been in existence in one form or another since 
the early 1970s. Employers hiring recipients of Aid to Families with Depen- 
dent Children (AFUC) may now receive a WIN tax credit of 50 percent of the 
first year's wages and 25 percent of the second year's. During the summer of 
1981, the WIN tax credit was merged into TJTC. CETA-OJT is a program whereby 
local prime sponsors contract with private empl oyers to hire and train workers 
referred by CETA. The contract generally specifies that one-half of the wages 
paid during the first six months be reimbursed by CETA. The WIN-OJT program 
is very similar to CETA-OJT. 

In order to learn more about employer utilization of these subsidies and 
their impacts on employers, the U.S. Department of Labor contracted with 
WESTAT, Inc., of Rockville, Maryland, to conduct a thirty-minute telephone 
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survey with each of more than 5,300 employers. This monograph makes use of 
data from interviews with 4,832 establishments with one or more employees in 
December 1979. The respondents are a stratified random sample of establish- 
ments that pay unemployment insurance taxes from thirty separate locations 
around the country. The probability that particular establishments in these 
areas would be sampled ranged between .006 and 1.0 depended on establishment 
size and location. This chapter presents tabulations that are weighted to 
produce estimates of population characteristics for all of our sites combined. 
The methodology and sampling frame of tne E0PP/TJTC employer survey are des- 
cribed in Appendix A. 

The chapter is divided into six parts. The first four parts discuss the 
determinants of a firm's utilization of the three employment subsidy programs 
we are examining: TJTC, WIN Tax Credits, and CETA-OJT. Separate subsections 
treat (1.1) knowledge of the programs, (1.2) hiring of eligible workers by 
those familiar with the program, (1.3) the number of subsidized workers per 
participating firm, and (1.4) examines overall utilization rates. Section 1.5 
examines the retention of subsidi zed new hi res. The final section, 1.6, com- 
pares the characteristics of subsidized and unsubsidized new hires. 



1 .1 Knowledge of Employment Subsidy Programs 

Ignorance of the existence or nature of employment and subsidy programs 
is a very significant barrier to employer participation. At the time of our 
interviews in spring 1980, only 33 percent of the employment opportunities 
represented by respondents to our survey were in firms that reported being 
"familiar" with TJTC. Other government programs were hardly better known: 48 
percent of companies (weighted by size) reported being familiar with WIN and 
70 percent reported general familiarity with CETA. 

because they have full-time personnel managers, are more likely to be 
hiring new workers, and are more likely to be approached by government agen- 
cies, large establishments can be expected to be more familiar with govern- 
ment programs such as TJTC, WIN, and CETA than the owner-managers of small 
firms. The data in table 1.1 confirm this expectation. At establishments 
with 200 or more employees, over half of our respondents were familiar with 
TJTC; over two-thirds were familiar with WIN, and nearly 90 percent were 
familiar with CETA-OJT. At establishments with fewer than five emploj/ees, 
only 16 percent of the managers were familiar with TJTC, only 24 percent were 
familiar with WIN, and 49 percent were familiar with CETA-OJT. The data also 
confirm the expectation that firms that list job openings with the employment 
service serving their area were more likely to be familiar with government 
employment programs: 25 percent of firms with fewer than five employees that 
listed job openings at the employment service in the preceding year reported 
being familiar with TJTC; 32 percent, with WIN; and 56 percent, with CETA. 
Among firms that did not list with the employment service, the figures were 
15, 24, and 49 percent, respectively. 

To some extent, TJTC's low salience resulted from its newness. Of those 
familiar with TJTC, 43 percent had first heard of it after September 1979; 29 
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TABLE 1.1 



EMPLOYER FAMILIARITY WITH SELECTED GOVERNMENT PROGRAMS, BY SIZE OF ESTABLISHMENT 

SPRING 1980 



Program 



% Firms Familiar with Programs Who Had 
1-4 5-19 20-49 50-199 200-500 500+ 
emp I . emp I . emp I » emp I . emp I • emp I • 



% Total % Estab- 
Emp I oyment I I shments 
In Sample In Samp le 



TJTC 



AM employers 16 14 24 34 57 47 

List at Employ. Serv. 25 13 27 39 55 45 



33 
40 



17 

22 



WIN 



A I I employers 24 28 41 45 69 71 

List at Employ. Serv. 32 34 51 57 72 81 



48 
64 



29 
40 



CETA 



All employers 49 54 64 69 84 91 

List at Employ. Serv. 56 62 71 73 85 94 



70 
80 



53 
63 



NJTC 



All employers 39 47 50 62 74 56 

List at Employ. Serv. 56 49 55 67 73 60 



56 
62 



45 
54 



Census Survey 



1-9 10-49 50-249 250-499 500+ 
_emp I • emp I • emp I • emp I. emp I. 



NJTC 



31 



44 



53 



78 



89 



34 



SOURCE: ECPP/TJTC Employer Survey 

NOTE: These answers are In response to the question "Are you familiar with ?" 

The Census Survey of February 1978 used the question, "Did your company know about the New Jobs 
Tax Credit before you received this survey form?" Columns 1-7 weight establishment character- 
istics by employment In that establishment. Column 8 Is an unweighted count of establishment 
characteristics. 



percent of those familiar with WIN and 15 percent of those familiar with CETA 

had also first heard of the programs after September 1979. Familiarity with 

all these programs, especially TJTC, is rising so it can be hoped that time 
and aggressive promotion will make employers more aware of the program. 

Nevertheless, the low level of familiarity with TJTC sixteen months after 
passage of the enabling legislation suggests that in many areas of the country 
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the program was poorly iinpl emented. The contrast with the New Jobs Tax Credit 
is instructive. In contrast to the extensive advertisiny campaign for TJTC, 
no efforts were made to advertise NJTC. Yet a Census Bureau survey done eight 
months after NJTC was passed found that 3\ percent of employers with fewer 
than ten employees, and 89 percent with more than 500 employees, knew of the 
program. 1 



1 . 2 Hiring of Eligible Workers by Employers 
Familiar with the Subsidy Programs 

Only a small proportion of firms that are familiar with employment 
subsidy programs actually participate in them. Only 13 percent of the firms 
(representing 23 percent of the employment) familiar with TJTC had hired a 
worker through that program, and 3 percent of the firms (representing 9 per- 
cent of employment) familiar with WIN had hired through the WIN program in 
1979. Six percent of the employers (representing 17 percent of employment) 
reported themselves as being familiar with CETA-OJT had hired a worker re- 
ferred by CETA in 1979. Only 3 percent of the employers familiar with CETA- 
OJT (representing 7 percent of employment) actually received subsidies for 
participating in the CETA-OJT program. 

An examination of table 1.2 reveals that there is a strong association 
between size of an establishment and the likelihood, given familiarity, that 
it will utilize one of the subsidy programs. Establ i shments wi th 200 to 500 
employees had a 22 percent likelihood of hiring a TJTC-el igi bl e worker if 
management was familiar with the program. Only 6 percent of the small firms 
(one to four employees) that were familiar with TJTC were utilizing it. The 
comparable contrast between large and small firms was 14 percent versus 2 
percent for WIN and 9 percent versus 2 percent for CETA-OJT. Small establish- 
ments were less likely to participate primarily because they were hiring fewer 
new workers. When we limit the sample to establishments that were familiar 
with a' program and that we know hired at least one new worker in 1978 to 1979, 
the small establishment's probability of hiring a subsidized worker rises to 
12 percent for TJTC, 3 percent for WIN, and 4 percent for CETA-OJT. 

Another important determinant of an employer's utilization of the subsidy 
schemes is willingness to accept referrals from the local employment service. 
Only 17 percent of the small establishments with a recent new hire had listed 
a job with the employment service the previous year. Those small establish- 
ments that did list with the employment service, however, were six times as 
likely to hire a WIN-eligible worker and four times as likely to contract for 
a CETA-OJT worker. This is not surprising when one realizes that the employ- 
ment service is often the CETA subcontractor that arranges CETA-OJT contracts 
•and is the primary mechanism for placing WIN- and TJTC-el igibl e job seekers. 
Note that the effect of listing with the employment service was much smaller 
for TJfC uti 1 ization--an increase of 100 percent rather than 400 percent. 
This is perhaps because the employment service generally receives incentive 
payments for arranging CETA-OJT contract: and for placing WIN referrals, but 
not for promoting TJTC vouchering or certification. 
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TABLE 1.2 



PARTICIPATION IN EMPLOYMENT SUBSIDY PROGRAMS IN 1979, AMONG FIRMS FAMILIAR WITH THEM 





% 


Firms Faml 1 lar w 


Ith Prog 


rams Who Hod 


% Total 


% Estab- 


1 


-4 


1 Q 


*♦ j 


50-1 99 


C\J\J J \J\J 


500+ 


Emp 1 oyment 


1 I s hmen ts 


Program emp I . 


emp 1 . 


emp 1 . 


emp 1 • 


emp 1 . 




In Pop. 


In Pop. 


TJTC a 


















All employers 


D 


6 


33 


23 


22 


25 


23 


13 


LI st at Emp. Serv Ice 


6 


7 


1 A 


. 23 


27 


26 


1 A 

z4 


1 A 

1 4 


Emp. that hired recently b 


12 


"7 




24 


91 


Z J 


24 


18 


W 1 N a 


















Al 1 emp 1 oyors 


2 


2 


4 


9 


1 1 


12 


9 


3 


List at tmp. Service 


12 


5 


5 


13 


12 


12 


11 


7 


Emp. that hired recently 


3 


2 


4 


9 


11 


12 


9 


3 


CETA-OJT c 


















AI 1 emp loyers 


2 


2 


3 


5 


9 


16 


7 


3 


List at Emp. Service 


4 


2 


3 


7 


10 


18 


1 I 


5 


Emp. that hired recently 


A 


3 


3 


5 


9 


16 


8 


4 


Al 1 CETA referrals d 


4 


A 


13 


9 


17 


38 


17 


4 



SOURCE: ECPP/TJTC Employer Survey 

NOTE: Columns 1-7 are tabulations In which establishments were weighted by their employment. 

Participation Is defined as hiring a worker "through the TJTC program" or "the WIN program." 
(NAs and don f t knows are Interpreted as nonpartlclpant.) 

b FIrms that have "hired recently" are those firms that hod new hires In the fourth quarter of 
1979 or hired at least one unskilled or semiskilled employee since January 197Q. 

Participation Is defined as receiving "a subsidy for any employee hired through CETA." 

d Note that many workers referred by CETA do not carry an 0JT subsidy with them. 



1.3 The Number of Subsidized Workers per Firm 

The first wave of the EUPP/TJTC Employer Survey did not obtain data on 
the number of subsidized workers by each separate program. In most cases, 
however, particular firms were using only one program. Those using TJTC only 
reported receiving a tax credit for an average of 3.12 employees or for 3 per- 
cent of their employees. Those using WIN only received a tax credit for an 
average of 3.3 workers or for 4 percent or their employees. CETA-OJT contrac- 
tors in 1979 got subsidies for an average of 1.91 employees or for 7.0 percent 



of their employees. Firms that combined TJTC with other programs were typi- 
cally larger, and obtained subsidies for a total of 12.7 employees on average 
or for 5-3 percent of their employees. 

The most important determinant of the total number of subsidized employ- 
ees at a particular establishment is, of course, its size (see table 1.3). 
The smallest establishment: typically received a subsidy or tax credit for 
only one or two workers. Large establishments (over 500 employees) averaged 
over thirty-five subsidized employees. In proportion to their size, however, 
the smallest establishments received the largest benefits. The ratio of 
subsidized workers to June 19/9 employment was 62 percent for subsidized 
establishments with one to four employees and 3.4 percent for establishments 
with more than 20U employees. For all programs and all participating firms 
combined, the ratio of subsidized workers to total employment was approxi- 
mate! y_^0&. 

1AWLE 1.3 

NUMBER OF SUBSIDIZED WORKERS PER SUBSIDIZED FIRM 



Subsidized Ffrms wfth 

" 1-4 5-1 9 _ 20-49 50-199 200-500 500+ Full 

emp I . emp I . emp I . emp I . emp I . emp I • Samp le 

Number of subsidized workers 1.7 1.5 2.5 4.4 10.2 40.3 3.8 

Ratio of subsidized to July 1, 1979 

total employment 62% 17* 8.2$ 4.9* 3.3* 3.5* 5.0* 



SOURCE: ECPP/OJT Employer Survey based on the sampled firms that received a subsidy In 1979. 

1.4 Overall Utilization Rates 

Only a tiny proportion of the nation's 3.5 million employers receive 
targeted wage subsidies. Between 1972 and 1975, an average of only 7,100 tax 
returns claimed WIN tax credits each year. In the three-year period from 1977 
to 1979, an average of only 15,000 tax returns or 0.4 percent of all employers 
claimed WIN tax credits. Our sample produced a very similar estimate of 0.4- 
(J.5 percent WIN participation over the same three-year period.^ For 1979 a 
rough estimate of the proportion of firms using these tax credit programs is 
0.45 percent for WIN, 0.75 percent for TJTC, and 1.4 percent for CETA-OJT. A 
comparison of the 1979 and 1977 utilization rates for WIN and CETA-OJT 
suggests that some progress is being made in expanding utilization of these 
programs. 

The probability of receipt of a wage subsidy rises dramatically with the 
employer's size (see table 1.4). Among the smallest establishments, 0.5 per- 
cent were receiving TJTC tax credits and 0.4 percent WIN credits. Of the 



26 



ERIC 



establishments with more than 500 employees, " 11 percent were receiving TJTC 
and 8.9 percent WIN tax credits. The rise in the probability of participation 
in CETA-OJT is only slightly less dramatic: from 1.1 percent for smallest 
employers to 14.6 percent for the largest. 

TABLE 1 .4 

RECEIPT OF TARGETED EMPLOYMENT SUBSIDIES 
BY ESTABLISHMENT SIZE 



? Firms Receiving Subsidies, by No. of Employees Proportion of Proportion 





1-4 


5-19 


20-49 


50-199 


200-500 


500 f 


Emp 1 • In Estab. 


of Estab. 


TJTC 


0.53? 


0.46 


1.3 


4.0 


5.8 


10.9 


4.2 


0.75? 


WIN (1979) 


0.41? 


0.18 


0.9 


2.4 


3.2 


8.7 


2.9 


0.45? 


WIN (1 977 ) 


0.29? 


0.25 


0.5 


!.0 


2.0 


5.0 


1.6 


0.37? 


CETA-OJT (1979) 


1.08? 


1.2 


1 .7 


3.4 


7.9 


14.6 


5.3 


1 .5? 


CETA-OJT (1977) 


0.37? 


0.60 


0.9 


0.7 


6.0 


0.0 


1 .2 


0.51? 






Number 


of Subsidized Employees 








Average number of 
subsidized employees 


.046 


0.07 


0.18 


0.56 


2.02 


9.86 




.15 


Ratio subsidized/ 
June 1979 total 
emp I oyees 


1.23? 


0.31 


0.25 


0.39 


0.42 


0.86 




0.49? 


Ratio subsidized/ 
total new hires 


1.47? 


0.48 


0.44 


0.64 


0.89 


2.45 




0.87? 



The number of subsidized employees also rises with the size of the 
establishment. Row 6 of table 1.4 combines the effects of the probability of 
participation in 1979 with the amount of s'^sidy received. Not surprisingly, 
employers with fewer than five employees uveraged only .041 subsidized emp- 
ployee per establishment; employers with more than 500 employees averaged 9.9 
subsidized employees— 214 times as many. Relative to employment, however, the 
number of subsidized employees declined with establishment size. The large 
establishments in our sample typically had 400 times as many employees, how- 
ever, so relative to their size, they benefited less from the programs than 
, small firms. In row 7 of table 1.4 we present our estimate of the ratio of 
subsidized to total employment. Because our sample of participating firms is 
so small, these estimates are quite sensitive to the manner in which the 
observations are weighted. ; en sampling weights are used to estimate ratios 
for the entire study area, the highest ratio, 1.23 percent, is for establish- 
ments with zero to four employ es and th next highest ratio, 0.86 percent, is 
for the very largest establ*' ents. When observations are not weighted, the 
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highest ratio, 1.3 percent, is for establishments with twenty to forty-nine 
employees and the lowest ratio, 0.3 percent, is for large establishments. 

Turnover is considerably smaller in large establishments than in small 
establishments. Relative to their size, large establishments hire fewer 
workers and therefore have fewer opportunities to hire a subsidized worker. 
Row 8 of table 1.4 presents the ratio of subsidized new hires to total new 
hires. In weighted data there seems to be a tendency for this ratio to rise 
as the establishment grows from ID to ;nore than 5U0 employees. In unweighted 
data there is no systematic tendency for this ratio to rise or fall with firm 
si ze. 

In the areas studied the ratio of subsidized employees to total employed 
was .005 in 1979. If our sampled areas are typical, this implies that the 
three programs combined subsidized between 300,000 and 400,000 private sector, 
new hires. For the WIN tax credit and the CETA program, data are available 
only by fiscal year. In FY 1979, 42,713 people werte certified for a WIN tax 
credit, and 156,000 persons participated in CETA-0JT programs under Titles IIB 
and IIC. In calendar year 1979, 22,480 WIN-0JT contracts were written and 
108,730 TJTC eligibles certified. Thus, the 330,000 total calculated from 
program data quite closely corresponds to the estimate received from our 
sample of firms. The average stock of subsidized employees during 1979 would 
be considerably smaller because CETA-0JT subsidies typically last only six 
months and the TJTC program was- expanding as the year progressed. 

The proportion of eligible workers who receive subsidy from these pro- 
grams is quite stta] 1 . The best estimate is that the number of TJTC eligibles 
who obtained new jobs in the first nine months of 1980, when 197,000 were 
certified, is at least ten times the number of TJTC certifications issued. J 
The statistics for WIN and JOBS, the predecessor of CETA-0JT, are comparable. 
Haminermesh (1978) reports that in the JOBS program, contractual arrangements 
were made for only one-thi rd *of the eligible JOBS enrollees who were hired. 
In fiscal 1979, only 14.4 percent of the non-PSE job placements facilitated by 
the WIN programs resulted in a certification of the employer's eligibility for 
the WIN tax credit. Although some of the people eligible for WIN and TJTC tax 
credits obtained unsubsidized public or nonprofit jobs that were not eligible 
for a tax credit, and some firms that knew themselves to be eligible chose not 
to apply, the primary reason that certifications were not requested was 
employer ignorance: some WIN offices do not inform employers that hire WIN 
enrollees that they have become eligible for a tax credit. 



1 . 5 The Retention of Subsidized New Hires 

The number of subsidized workers newly hired in 1979 that were still 
workiny at the firm when the interview was conducted between four and sixteen 
months later was remarkably high: 46 percent for TJTC, 42 percent for WIN, 
and 50 percent for CETA-0JT. If we assume the subsidized new hires were hired 
evenly throuyhout the year, the implied average monthly separation rates are 
roughly 7.5 percent for TJTC 5 8*3 percent for WIN, and 6.7 percent for CETA. 
The percentage of _aJN_ new hires during the fourth quarter of 1979 that were 
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still with the firm tour to seven months later was 5U.5 percent. The implied 
average monthly separation rate, approximately 11.7 percent, is considerably 
higher tnan the separation rate of subsidized new hires. Those workers eligi- 
ble for subsidies typically have hiyher propensities to quit or be fired, so 
either the receipt of a subsidy reduces the separation rate or there is a 
selection process that results in the firm being more likely to file for a 
subsidy for workers who remain with the firm awhile. For the WIN tax credi t , 
such a selection process may arise from a provision that limits eligibility to 
employees who remain with a firm for at least thirty days. CETA-OJT contracts 
often contain a promise "to retain all on-the-job training employees upon com- 
pletion of their training" (so states the standard UJT contract for Mobile, 
Alabama). Even where monitoring and enforcement of this provision are spotty, 
the language tends to screen out employers who are not offering long-term jobs 
and may also create a sense of moral obligation to retain OJT-subsidi zed work- 
ers. A selection process that produces a high retention rate of subsidized 
employees also will result if firms choose not to apply when the subsidy is 
small or if firms do not learn an i * idual is eligible until many months 
after he or she has started work. 

Opponents of wage subsidies for hiring' the disadvantaged sometimes argue 
that they only create "dead-end" jobs and therefore do not benefit the subsi- 
dized workers. While the second proposition is in no way implied by the first 
(even a bad job may be preferred by those who find unemployment demoralizing 
and who may well be able to use the job as a stepping stone to something 
better), it would, nevertheless, be interesting to see whether the first 
proposition is true. Those who believe it cite "high" rates of turnover in 
the firms that use the program as evidence. Uur survey demonstrates, however, 
that the rates of turnover are no higher in firms using wage subsidies than in 
the other firms in our sample. (It also demonstrates that subsidized workers 
have lower rates of turnover than other workers, but this, however, could be a 
result of firms not discovering worker eligibility until long after hiring 
them. ) 

• The aggregate quarterly separation rates for the fourth quarter of 1979 
were 11.7 percent for the full sample and 10.7 percent for firms that used one 
of the subsidy programs. In both samples, a little more than 50 percent of 
new hires in the fourth quarter wore still at the firm at the time of the 
interview, despite the fact that firms with high turnover are hiring .more 
frequently and thus are more likely to hire an eligible worker, and despite 
the fact that, relative to their employment, small establishments, which 
traditionally have nigher rates of turnover, are heavier users of the schemes 
than large establishments (see table 1.4). 

Another way to explore this issue is to examine the variation in industry 
specific ratios of subsidized to total employment (see row 1 of table 1.5). 
The industries with the lowest usage of the wage subsidy schemes are finance 
and eating and drinking establishments. Eating and drinking "establ ishments 
are archetypal residents of the secondary labor market. Restaurants and bars 
pay hourly wages that are considerably lower than the minimum because tips 
provide much of their staffs compensation. Tips are not eligible for subsidy 
so these firms have only minimal incentives to participate, and utilization 
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TABLE 1.5 



RECEIPT OF WAGE SUBSIDIES AND RETENTION OF SUBSIDIZED NEW HIRES, BY INDUSTRY 

(IN PERCENTAGES) 



Mining, Personal 

Manuf. Whole- Eating 4 & Repair Prof. Full No. of 
Const* & Ut ? I * sallng Retail prinking Finance Services Serv. Sample Firms 

Ratio of subsidized/ 

total employment 0.25 0.67 0.61 0.48 .0.12 0.37 0.32 0.64 0.49 
Ratio of subsidized/ 

total new h Iras .3 2.0 1.9 0.7 0.1 1.1 .4 1.5 0.87 
Retention ratios 



New hires at alt firms 3 


36 


56 


62 


49 


39 


74 


52 


66 


50.5 


4412 


A) 1 new hires at firms 
using subsidy** 


32 


59 


62 


41 


54 


76 


54 


56 


53.7 


273 


orkers subsidized by 






















TJTC b 


9 


43 


60 


52 


71 


69 


55 


71 


46 


76 


WiN b 


50 


35 


17 


45 


68 


27 


34 


85 


42 


75 


CETA-OJT b 


25 


54 


50 


46 


39 


24 


33 


65 


50 


75 



SOURCE: ECPP/TJTC Employer Survey 

a New hires during the fourth quarter of 1979 p still with the firm at the time of the Interview, between March and May 1980. 

Subsidized new hlnji durl-ig 1979,. still with the firm at the time of the Interview. Sample limited to firms that had first 
heard of the program prior to September 1979. Firms that participated In more than one program appear in more than one row. 
Firms that hired large numbers of subsidized workers have a heavy weight because ratios are based on aggregates. 
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rates are very low (0.1 percent of employment). The heavy users of the wage 
subsidy schemes are mining, manufacturing, and utilities (0.67 percent), 
wholesaling (0.61 percent), and professional services (0.64 percent). There 
seems to be no association, within industries, between high turnover rates and 
use of subsidy programs. By comparing rows 3 and 4 of table 1.5, we can see 
that, in general, the firms that participate in subsidy programs seem to have 
retention ratios similar to those of other firms in the industry. The only 
exception is eating and drinking places, where the subsidy recipients seem to 
have higher than average retention ratios. 



1.6 Characteristics of Subsidized and 
Unsubsidized New Hires '" 

The purpose of targeted employment subsidy programs is to induce firms 
(1) to hire disadvantaged workers for jobs that would otherwise be filled by 
better qualified workers and (2) to provide the extra training these workers 
require so that they may eventually reach the productivity standard of the 
other workers in the firm. In this subsection we analyze a preliminary 
tabulation of the characteristics of the most recently hired subsidized and 
nonsubsi dized workers, to determine whether the subsidy schemes are, as 
intended, benefiting workers with poorer than average qualifications, and 
whether additional training has been provided them. 

The first four rows of table 1.6 present characteristics of the most 
recently hired person. As anticipated, subsidized new hires are generally 
younger, have less schooling, and have half as much useful experience as 
unsubsidized new hires. A comparison of the first and sixth columns of the 
table reveals that unsubsidized new hires at firms that use subsidy programs 
are no different from unsubsidized new hires at firms that do not use these 
programs. Thus, the difference between the qualifications of subsidized and 
unsubsidized new hires is not a consequence of employers who have less demand- 
ing requirements using the programs more intensively. The difference results 
from subsidized firms lowering the qualifications required of subsidized new 
hires and/or assigning them to the least demanding of their job openings. 
This latter interpretation is supported by the fact that in the study, sub- 
sidized new hires typically started at a lower wage rate (8 percent lower). 
Opportunities for increases in wage rates were similar: for both types of 
workers the top wage rate in that job averaged 30 percent more than the 
starting wage. Unsubsidized workers seem to do better, however. Firms that 
received a subsidy had retained 77 percent of their unsubsidized new hires and 
had given wage increases of 10 percent over and above improvements in scale 
wage rates. Only 50 percent of the subsidized new hires were still working at 
the firm; they had experienced an average wage increase of 3 percent over and 
above improvements in the scale wage. This comparison does not, however, 
control for the length of time the worker has been with the firm, so firm 
conclusions must wait until more complete models are estimated. 

The hiring process for subsidized workers seems to be distinctly differ- 
ent from the hiring process of the typical unsubsidized- .new worker. Firms 
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TABLE 1.6 

CHARACTERISTICS Of THE MOST RECENT SUBSIDIZED AND UNSUBSIDIZED NEWLY HIRED WORKER 

All Subsidized Workers In Firms 

Nonsubsldl zed Worker Hiring Both 

Worker and Job Characteristics Workers TJTC WIN CETA Subsidized Unsubsldlzed 

Number of Cases 

Characteristics of- the new hire 



t Male 


49 


44 


35 


64 


52 


46 


Useful experience (months) 


44.7 


23.3 


17.2 


20.7 


20.6 


47.6 


Age (years) 


27.2 


23.6 


26.6 


24.2 


24.2 


26.9 


School Ing Index 3 


4.15 


3.6 


3.5 


3.8 


3.7 


4.2 


ib hiring decision 














Days vacancy open b 


3a 


67 . 


33 


8 


26 


43 


Number Interviewed 0 


4.5 


4.4 


4.0 


4.7 


4.1 


5.4 


Number referred by ES, etc. c 


.5 


1.4 


1.4 


2.3 


1.8 


NO 


Staff time selecting new hire (hours) 0 


6.1 


5.6 


5.2 


7.0 


5.7 


11.3 


% Turning down Job offer 


20 


4 


9 


12 


7 


11 


laracterl sties of the Job 














Starting wage rate ($) 


4*15 


3.55 


4.22 


3.84 


3.87 


4.21 


Top wage rate (J) 


5.43 


4.27 


4.98 


5.23 


5.05 


5.45 


Current wage of those still with firm ($) 


4.58 


3.£? 


4.19 


' 4.01 


3.98 


4.65 


cperlence with the worker 














jt Still at firm 


70 


75 


53 


38 


50 


77 


Training time by other employees (hours) 


13 


15 


15 


19 


18 1 


13 


Training time of personnel & supervisors (hours) 


19 


14 


12 


23 


20 


18 


Productivity Index (second week)^ 


56 


48 


48 


46 


44 


54 


Productivity Index (most recent) d 


71 


69 


63 


62 


61 


71 



a ScnoolIng Index Is coded: some high school = 3; high, school graduate = 4; some college = 5; and college graduate = 7. 

b Based on the question "How long was It between the time you started to recruit for the Job and the time ________ started 

work?" The 28 percent of firms that said they did not recruit were coded zero, and the 2.5 percent that said they are always 
look I na were rodeH QQ6 di/s. 



looking were coded 996 d?/s« 
c For firms that did recruit. 
d Index runs from zero to 100 



that have hired a subsidized worker are distinctly more likely to be evalua- 
ting referrals from government agencies even when a nonsubsi di zed worker is 
hired. And for openings that end up being filled by a subsidized new hire, 
the use of government referrals is even greater (1.8 interviews of government 
referrals compared to only 1 for the typical nonsubsidi zed new hire). Never- 
theless, less than half of the subsidized workers who were hired were referred 
by a government agency. This was true even for CETA-OJT hires. This suggests 
that either some firms go to CETA after the fact to certify as eligible for 
UJT subsidy a worker they have already hired or that when they have arranged 
an OJT contract most firms keep their options open (by evaluating walk-ins as 
well as CETA referrals) in case the workers referred by CETA turn out to be 
unacceptable. Unfortunately, we did not ask whether the person hired was a 
referral from a government agency, so we cannot distinguish between these two 
possibi lit ies. 

Finns that use subsidy programs seem to invest more in the hiring deci- 
sion. When they hire an unsubsidized worker, they interview an average of 5.4 
job seekers and they invest 11.3 hours of staff time in the decision, compared 
to interviews with 4.5 joD seekers and 6.1 hours spent for finns not using 
subsidy programs. When they hire a subsidized worker, however, they invest 
only 5.7 hours of staff time in the decision, and they interview an average of 
only 4.1 applicants. Later research will attempt to determine whether this 
differential reflects the types of jobs the' subsidized new hires are being 
placed in, or whether it is an impact of subsidy availability or the screening 
service provided by the government agencies referring workers. 

The final difference between subsidized and unsubsidized new hires is 
their productivity. As anticipated, subsidized new hires are less productive 
than unsubsidized new hires. The difference is not very great, however: 19 
percent in the second week of employment and 14 percent at the time of inter- 
view. Since, however, the subsidy is equal to 50 percent of the wage costs 
and probably 4U percent of total compensation, the employer is more than 
compensated for the reduced productivity of the subsidized workers. The, time 
spent by other employees and staff orienting and training the new employee 
during his/her first month on the job seems to be slightly higher for subsi- 
dized workers. The program that seems to result in the greatest investment of 
staff time in training the new hire is CETA-OJT. Both the total number of 
hours— forty-two hours for CETA-OJT versus twenty-nine hours for TJTC and 
thirty-one hours for nonsubs idi zed workers—and differences between the 
different programs seem quite small, however. 
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NOTES 



1. The finding that only 30 percent of small employers knew about NJTC was 
interpreted by ' some at the time as evidence that NJTC was not effective in 
expanding employment. This judgment was certainly premature, however, for the 
NFIB surveys were indicating that over the six-month period, January to July 
1978, the percentage that knew about NJTC rose by 15 percentage points, and 
program data now indicate that in its second and final year more than 28 per- 
cent of all employers in the nation received a NJTC credit. Even if most 
small employers had remained in ignorance, larger firms that account for most 
of the nation's jobs, were from the beginning much more aware of the credit. 
While 34 percent of all employers were aware of NJTC in February 1978, the 
employers that did know about the credit were responsible for roughly 60 per- 
cent of all private sector jobs. 

2. The closeness of the survey's estimate of the WIN participation rate and 
total numbers of subsidized employers to program data suggests .that the non- 
randum selection of yeographic areas for study did not significantly bias our 
sample of employers. 

3. There are 7-9 million newly hired workers every month and 55 percent of 
these are under age 25 (Cohen and Schwartz, 1979). Certainly at least 10 per- 
cent of the age group is eliyible, so the average monthly certification rate 
of 22,000 from October 1, 1979 to September 30, 1980 implies a participation 
rate of 6 percent or less. 
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APPENDIX 1A 



A Brief Description of the First Wave 
~ of the Employer Survey 

WESTAT, Inc. of Rockville, Maryland was the survey contractor. They ob- 
tained completed interviews with 15,859 employers. Of these, about 486 were 
with private anployers who had a CETA-OJT contract during 1978 or 1979, 33 
with taxi companies a ,340 with employers selected randomly from ES202 or 
DMI lists. Interview cv ; ,ie ranged from less than twenty minutes tor firms with 
very few employees to two hours or more for firms with multiple establishments 
and several hundred employees. A screener and a main questionnaire were used 
for all interviews. If trie employer requested more information on the survey, 
a questionnaire explanation and work sheet were mailed to the employer. The 
interview was then conducted over the telephone after receipt of the materi- 
als. For large and medium sized firms, there were normally two or three res- 
pondents per firm. Small firms generally had one respondent. 

Table 1.7 lists the sites and response rates obtained in each site. 
Overall, refusal rates were very low tor this type of study. However, the 
sites located in Ohio and Louisiana stand out as exceptions to the rule. The 
refusal rates for these sites range from 2 percent to over 11 percent above 
the average for all sites. Also, the number of max-call cases is somewhat 
higher in these sites. We suspect that some of these cases may have been 
"avoidance" cases — cases in which the respondent had no intention of comple- 
ting the interview but felt that if she/he put the interview off long enough, 
the interviewer would stop calling and she/he would not be forced to actually 
refuse. 



Sample Design of the Employer Survey 

The probability sample . The primary sample frames for the Empl oyers 
Survey consisted of lists of business units that, in compl iance with the 
requirements of State Unemployment Insurance laws, file quarterly reports on 
employment with state employment security agenci es--the ES202 lists. These 
reports were expected to provide a virtual census of the workers of private 
nonagricul tural employers, and are the benchmark upon which National Income 
Account estimates of employment, and- compensation are based. Since the law 
requires that newly formed businesses file for an employer identification 
number before the end of the quarter in which they hire their first employee, 
the lists were expected to be quite up-to-date. The ES2U2 listings of employ- 
ers contain the 4-digit SIC code and a count of the number of employees in the 
first quarter of 1979. for each reporting unit. 

State laws regarding the confidentiality of the ES2U2 list in Kentucky, 
Alabama, and Ohio necessitated using alternative sampling frames in these 
states--the Dun and Bradstreet Market Iuohtifier Files (DMI). While not being 
quite as comprehensive nor as up-to-date as the ES202 list, the UMI does pro- 
vide the information necessary to replicate tue sample selection procedures 
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TABLE 1.7 



Site' 



Number 
Comp letes 



Comp I et I on 
Rate 



Refusal 
Rate 



Response 
Rate 



A I abama 

Mob! le 
Blrml ngham 
Pensacola, FL 

Kentucky 

Pike 

Buchanan/Dickenson, VA 
Harl an 

Lou j si ana 

Baton Rouge 

BeaumontA'or* Arthur, TX 
Lake Char lo i/Laf dyette 

Mil sour 1 



Central Missouri 
Southeast Missouri 
Northwest Missouri 



Ohio 

Columbus 
To ledo 
C IncI nnatl 

Texas 



Corpus Christ! 
San Antonio 
New Orleans, LA 

Washl ngton 

Southwest Washington 
Skaglt/Watcom 
Olympla Peninsula 

Colorado 5 



Weld 
A I amosa 
Logan/El Paso 

c 

WI scons In 



Marathon 
OutagamI e 
WI nnebago 

TOTALS 



358 
220 
142 



232 
121 
103 



337 
178 
157 



279 
150 
132 



420 
205 
235 



343 
227 
176 



294 
155 
1 14 



112 

58 
60 



142 
61 
57 

5,068 



58.7 
56.8 
52.8 



59.2 
56.3 
61.3 



48.1 
49.2 
55.9 



58.7 
59.8 
66.3 



52.9 
55.7 
49.3 



52.4 
51 .8 
39.7 



54.8 
63.5 
49.1 



36.0 
37.9 
36.1 



45.9 
31.8 
33.1 

51 .7 



21 .1 
20.0 
19.8 



11.1 
9.0 
7.2 



26.7 
21.6 
20.3 



13.3 
9.6 
10.8 



25.1 
25.2 
26.1 



20.2 
19.8 
29.6 



1.20 
12.4 
23.5 



1 .8 
6.2 



4.0 
4.7 
8.1 

18.5 



75.4 
73.3 
75.5 



86.6 
89.0 
86.5 



67.8 
72.3 
75.8 



83.5 
87.7 
88.0 



69.4 
70.7 
67.3 



73.8 
73.0 
63.1 



82.8 
83.8 
73.1 



97.4 
100.0 
93.7 



95.9 
95.3 
91 .9 

76.5 



^nder heading, site listed first Is PI l ot; site listed second Is Househol d Contr ol; site 
listed third Is Employer Control . 

^Completion Rate = (# of Completes + 0 Partial Completes) Total # of Final Izatlons. 

3 Refusat Rate = # of Refusals (# of Complete + § of Partial Completes + # of Refusals). 

4 Response Rate - (0 of Completes + 0 of Partial Completes) t of Completes + # of Partial 
Completes * # of Refusals .+ (Max-Calls x 67$)). 

5 For budgetary reasons these regions were eliminated frcm the sample midway through the 
Interviewing period. 
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based on employment and SIC code planned for the ES202 frame and, therefore, 
fills the yaps in our ES2U2 listings quite well. 

The industrial universe which the Employers Survey repre c ' ■ 1 
all nonuyricul tura I for-profit employers that have unemplo.w. m ... r .r 
accounts. Agriculture, forestry, and fisheries (SIC Code UO-UjJ were "".ilucled 
because of the poor coverage of these industries in the ES^U2 files. Also, 
excluded were government and government enterprises (SIC Codes 43, 90- ( *° N rv! 

non-profit organizations (SIC Codes 821, 822, 823, 84, and 86). Si.io. w . 

merit and non-profit organizations are not limited to the above SIC codes, an 
initial screening determined whether the organization contacted was non-profit 
or governmental, and the interview was terminated if it was. The ES202 and 
L)M1 lists of employers were also checked against other employer 1 i sts--member- 
ship lists of the local Chamber of Commerce, lists of local manufacturers—and 
with the local CETA prime sponsor to insure that no really large local employ- 
ers were inadvertently left out of the sample frame. 

The supplementary sample of employers with CETA OJT contracts . Only a 
tiny proportion of the empl oyer s fin a labor market negotiate and sign OJT 
contracts with CETA. Consequently, a random sample of 6,000 employers was 
expected to yield only about 200 employers that had OJT contracts with CETA. 
An analysis of employers 1 decisions requires many more observations than that. 
Therefore, a supplementary sample of approximately 490 employers that had CETA 
OJT contracts in 1978 or 1979 was drawn to provide additional observations on 
this class of employers. The program records of tne CETA prime sponsors in 
pilot and control sites was the source of the list of OJT contractors from 
which this sample was drawn. 

Geographic coverage of the employer survey . The employer survey was 
conducted in twenty-eight sites dispersed around the nation. Ten of the sites 
were selected because the Department of Labor was running a major social 
experiment, the Employment Opportunity Pilot Projects (E0PP), in these labor 
markets. Eighteen other locations were selected to form a control group for 
planned studies of the impact of E0PP. Both rural and urban, Northern and 
Southern employers are represented. While the sites were not randomly selec- 
ted, the local economies that were included seem to be representative of the 
nation. They range from an Appalachian coal community to a Pacific Northwest 
logging area from a Midwestern industrial center, Columbus, to Corpus Christi, 
a center of the oil and petrochemical industries. Table 1.8 lists the coun- 
ties that were included in each site and total private non-agricultural em- 
ployment of each site. 

Selection of the sample . Stratified random samples of UI tax filing 
units were drawn, from the ES202 lists. Where the ES202 lists were unavailable 
(i.e., Kentucky, Alabama, and Ohio), strati fied random samples of establish- 
ments were drawn from the Dun and Bradstreet Market Identifier File. The 
sampling procedure for selecting the employers involved the following steps: 

1. A sampling measure of size was assigned to each employer in the 
frame based upon the estimated number of low-wage workers. These 
measures of size, Z-j were computed from the formula: 
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TABLE 1.8 



OLOGRAPHIC COVLRAGE OK EMPLOYER SURVEY 



Site 



PI lot/ 
Control 



Total Private 
Emp loyment 
In Site 



Counties 



A labama 
Mobi le 
Bl rmlngham 
Pensacola 

Colorado 



Weld County 
Alamosa County 
Logan, El Prso County 
Kentucky 
Pike County 

Buchanan, Dickenson Co. 
Harlan County 
Lai I si ana 



Baton Rouge 
Beaumont-Pert Arthur 
Lake Charles 
Ml ssour I 



Central Missouri 

Southeast Missouri 

Northwest Missouri 
Ohio 



Co lumbus 
C Incl nnat I 
To ledo 
Dayton 
Texas 



Corpus Christ! 

San Antonio 

New Or leans 
Washington 

Southwest Washington 

Skagit, Whatcom County 
0 lymp la Penlnsu la 
W I scons I n 



Marathon County 
Outagamie County 
Winnebago County 



P 
C 
C 

p 

C 
C 

p 

C 
C 

p 

C 
C 

p 

C 

c 

p 
p 
c 
c 



c 
c 



c 
c 

p 
c 
c 



115,738 Baldwin, Escambia, Mobile Co. 

271,202 Jefferson, Shelby, Walker Co. 

77,684 Escambia, Okaloosa, Santa Rosa Co. 

25,207 Weld County 

20,000 Alamosa County 

37,348 Logan, El Paso Co. 

15,645 Pike County 

14,861 8uchanan, Dickenson Co. 

8,382 Harlan County 

104,299 East Baton Rouge Parish 

114,064 Hardin, Jefferson, Orange Co. 

87,457 Calcasieu Parish, Lafayette Parish 

30,067 Carroll, Charlton, Johnson, Lafayette, 

Pettis, Sal Ine Co. 

38,165 Bollnger, Cape Girardeau, Iron, Perry, 

St» Francois, Ste. Genevieve Co. 

39,847 Buchanan, Caldwell, Clinton, Daviess, 

Grundy, Livingston Co. 

303,325 Franklin County 

402,091 HamI Iton County 

171,451 Lucas County 

250,000 Montgomery County 

103,532 Aransas, Bee, Brooks, Duval, Jim Wells, 

Kenedy, Kleberg, Live Oak, McMullen, 
Nueces, San Patricio Co. 

288,855 Bexar, Comal, DeWItt, Gonzalez, 

Guadalupe, Karnes, Victoria, Wilson Co. 

211,892 Orleans Parish 

43,216 Cowl I tz, Grays Harbor, Pacific, 

Wahkiakum Co* 

36,959 Skagit, Whatcom Co. 

20,453 Jefferson, Lewis, Mason, Skamania Co. 

30,978 Marathon County 

43,113 Outagamie county 

45,313 Winnebago Qoun 
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Zj = [w-j (1 + Employment j )] u » 8 \ 

where w-j is an estimate of the proportion of "low-wage" 
employees in the 'V'th industry based upon tabulations of the 
197U Census Public Use Tapes for the ten initially defined pilot 
sites. In order to assure enough observations for a study of 
the impact of tUPP on out-contracti ny to low-wage employers, the 
Zj for four industries were tripled (SIC 7349, 7362, 7393, 
b963). 

Multi-unit employers witnin the same site that had the same 
i denti f icati on (account) number were con sol i dated i nto a si ng I e 
record which was then assigned the measure of size. 

The certainty class, employers for which Pj>^, was determined 
in accordance with the assumption that the dropout rate in this 
class would be approximately one-half. (The errors of this 
assumption will have little effect* They will shift only a few 
employers, which in any case would have large probabilities of 
selection, into or out of the certainty class.) 

The noncertainty sample was selected by arranging the balance 
of the frame in order of size, assigning all employers that 
reporter zero empl oyment to a si ngl e stratum, dividing the 
remaining employers in the array into six strata each having 
about the same aggregate size, and choosing, with equal proba- 
bility, about four times the desired number of completed inter- 
views. The order of the selected establishments has then ran- 
domized across al I strata. 

In conducting the canvass, the selected employers which were out 
of business or which were inaccessible because of bad addresses, 
were deleted by an advance screening operation, t Interviews were 
then attempted for all the remaining certainty employers. For 
the noncertainty sample, however, interviews were attempted for 
the f i rst n^ empl oyers i n the randomly sorted 1 i st where n^ 
is the desired number of completed interviews for the site. 

Since the " unTts^l i sted in ES2U2 were not expected to always 
correspond to si ngl e-1 ocation establ ishments, al 1 sel ected 
units were asked whether they operated at more than one location 
within the target area. Those which did, were requested to 
submit a single report covering all their locations in the site, 
if f easi bl e. However, where only separate reports woul d be 
obtained, a subsample of establishments was selected and the 
sampling weights adjusted accordingly to reflect the correct 
probabilities of selection. 
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CHAPTER 2 



FIRM FAMIL.IA: TY WITH EMPLOYMENT SUBSIDIES 
John r-- '• shop and Mark Montgomery 



2 . 1 Introduction 

It was shown in the last chapter that the effectiveness of employment 
subsidies in creating jobs is severely hampered by simple ignorance of the 
^ograins. Only 17 percent of all employers were familiar with TJTC,. and \only 
23 percent were familiar with WIN. Slightly more than half of the firms, in 
the EOPP Survey were familiar with the CETA-OJT programs, and slightly less 
than half were familiar with the New Jobs Tax Credit. Firms that are unfa- 
miliar with a program are prevented from responding to its incentives. There- 
fore, the success o- a program depends as much upon employer familiarity with 
it as it does on their behavior, given that knowledge. 



2.2 Determinants of Familiarity with Subsidy Programs 

Knowledge of the existence of employment subsidy programs is not dis- 
tributed randomly across firms. A firm's likelihood of being aware of a 
given subsidy program will depend upon its characteristics and on the charac- 
teristics of the community in which it is located. 

Size is likely to be the single most important predictor of an employ- 
er's f&nilia. ity with subsidy programs. The potential payoff to knowledge 
about subsidy programs is likely to be greater for a large organization, so 
the top executive either spends more time learning about such programs or 
assigns the job to specialized personnel such as the controller, accountant, 
or personnel officer. In their study of the NJTC, Perloff and Wachter found 
size to be the only significant variable in the equation estimating the 
Mkelihoou of familiarity with the program (Perloff and Wachter, 1980). If 
eligible job applicants know about the program and advertise their eligibil- 
ity wheri they contact potential employers, large employers will be more likely 
to encounter such wor'-ers and thus become informed about the program. Most of 
the agencies responsible for aamini stering these programs, however, are not 
encouraging eligible job seekers to look for jobs on their own by telling pro- 
spective employers about their eligibility for a subsidy. In the TJTC case, 
most employment service offices are not even informing the eligibles tha'c come 
to them asking for job search assistance of the program's existence. Conse- 
quently, only 1.3 percent of employers in the sample first heard of WIN from a 
job applicant, and only 3.5 percent first heard of CETA-OJT from a job appli- 
cant. As hypothesized , however, large employers are more likely to hear of the 
program from a-job appi icant,than small employers. For employers with over 200 
employees, job applicants are the initial source of information about CETA 7.3 
percent of the time and about WIN 3.2 percent of the time. For firms with 
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fewer than 20 employees only 2.2 percent had heard of CETA-OJT from a job 
applicant, and only .75 percent had heard of WIN from that source. 

One would also expect the agencies responsible for administering these 
programs to concentrate their promotional efforts on larger establishments. 
Since large establishments are more likely to be hiring, there is a greater 
likelihood of beiny able to place a client through a personal contact with a 
large employer. Here again our hypothesis was borne out by the data. Of the 
employers with more than 200 empl oyees 39 percent^had-been^e^sonariy^corP^ 
tacted about CETA, and 32 percent had been personally contacted about WIN. Of 
the firms with fewer than twenty employees, only 14 percent had been person- 
ally contacted about CETA, and 5.5 percent had been contacted about WIN. 

For many jurisdictions, the employment service is responsible for admin- 
istering all three of the programs: TJTC, WIN, and CETA-OJT. Therefore, we 
expect that fi rms that regul ar ly list, thei r job openi ngs at the empl oyment 
service office are more likely to be told of the program by ES staff. 

We expect growing firms to be more aware of these programs for three 
reasons. They are more likely to initiate a contact with the ES office. 
Secondly, they are more likely to come into contact with a job seeker who 
knows about and makes the finn aware of the program. Finally, the payoff to 
participating in recruitment subsidy programs and therefore the payoff to in- 
vesting in knowledge about such programs is greater for the growing firm. 

It is important to test for the effect of growth on knowledge for in 
c\ Cer 4 we will be examining the impact of participation in these subsidy 
programs on the firm's growth rate. If we can reject the hypothesis that 
knowledge is caused by the firm's growth rate, we wi 1 1 be able to get unbi- 
ased estimates of the impact of participation on employment by using know- 
ledge as an instrument for participation. 

The most important geographic determinant of rates of familiarity is 
likely to be the enthusiasm and effectiveness of the local employment ser- 
vice office's promotion of the program. A study of TJTC implementation in 
five states (Pritchard 1980) shows that choice of promotional techniques is 
largely the province of the state and locality, and will vary with the firm's 
location. The thinness and dispersion of rural labor markets make employer- 
provided training more effective than classroom training in rural areas. CETA 
administrators in rural areas have reacted to this fact by concentrating their 
dollars and marketing efforts on the CETA-OJT program so we anticipate that 
rural employers will be more familiar with the program. For the other pro- 
grams, TJTC, WIN, and NJTC, we have no prior hypothesis regarding the siyn of 
the relationship between familiarity and labor market size. For the targeted 
programs, we expect that local promotional efforts and, therefore, the know- 
ledgeability of local employers will be positively related to the number of 
eligible indi vidua I s. 
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2.3 Results 



Table 2.1 presents the definitions, means, and standard deviations of 
the variables used in the analysis. TaDle 2.2 presents the results of the 
estimation of probit model s of the likelihood of familiarity with TJTC, WIN, 
CETA-OJT, and NJTC. Estimation was conducted on a sample of 4,528 firms that 
answered all of the relevant questions. (See Appendix B to chapter 3 for 
details of probit methodology.) The overall (jjrwejghted) fami 1 i ari ty rates 
— were .20 for TUTC, .31 for WIN , .60 for CETA-GJT, and .48 for NJTC. " 

In a probi t mode I , the deri vati ve of the probabi 1 i ty of the event in 
question (in our case, familiarity) with respect to an independent variable is 
equal to the coefficient of that variable multiplied by the derivative of 
F(XB), the standard normal distribution function evaluated at XB. In order to 
interpret the coefficients in the probit equations, we can use the approxima- 
tion ot f'(X'B), evaluated at the 'overall familiarity rate, as a multiplier. 5 
This will give us a rough idea pf the magnitude of the effects of changes in 
the value of independent variables upon the likelihood of familiarity. The 
multiplier for calculating the effect of a variable on the probability of 
familiarity with each program is presented at the bottom of table 2.2. 



2.3.1 The Effect of Employer Characteristics 

As hypothesized, the single most powerful determinant of familiarity with 
these programs was the size of the establishment. The effect of size on the 
probability of familiarity can be determined by calculating the product of the 
probability multipliers, the coefficient on employment, and the hypothesized 
change in the log of employment. Employers with ten times as many employees 
nave a .12 higher probability of being familiar with TJTC [.12 = .28 • .188 
• 2.3]. The effect of this size differential on the probability of famil- 
iarity is .15 for WIN, .12 for CETA-UJT, and .13 for NJTC. 

Employers who belong to local business organizations are significantly 
more likely to be "familiar" with these programs. The effect of such member- 
ship on the probability of familiarity is .05 for TJTC, .075 for WIN, .074 for 
CETA-OJT, and .10 for NJTC. These effects reflect the greater connectedness 
of these employers to sources of information about subsidy programs. Truly 
comprehensive lists of local employers are not easy to obtain, so the member- 
ship lists of these organizations are convenient targets for outreach efforts. 
In some communities the administrators of subsidy programs give speeches about 
the program at meetings of local employer organizations or contract with them 
to promote the program. 

Unionization had no large or consistent effect on the firms familiarity 
with subsidy programs. The proportion of the establishment's work force that 
is blue collar (i.e., craf tworkers , operatives, laborers, and service workers) 
has a consistently significant negative effect on the firm's likelihood of fa- 
miliarity. When combined with the industry dummies, the negative coefficient 
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TABLE ?.l 

DEFINITION Of VARIABLES USED IN PROSIT MODELS Of CHAPTER 2 AMD 3 



Standard 
Dav I at Ion 



Def Inlt Ion 



Employar Character I st I cs 
Employment Growth 1979 

Proportion Part-Time 
Proportion Low Ski I I 



Unionized Establishment 



Proportion Glua Collar 



Log Establishment SI la 


2.59 


1.61 


Slio Greater Than 250 


.045 


.208 


Memomrshlp In. Business Organization 


.488 


.494 


Firing Fle*lbl 1 Ity 


.269 


.444 


40 Mouri Ful l-Tlme 


.687 


.463 


Rol labia Unskilled Workers 
Unavailable 


.494 


.50 


Labor Market Character 1 it 1 ci 






Unemp loymant Rate 1979 


6.29 


1.53 


Unemployment Kate 1978 


6.09 


1.43 


Proportion In Poverty 


.144 


.070 


Log Labor Merket Size 


1 1.23 


1 .35 


Change In Industry Employment at- 


12.4 


.40 



the Site I 9/ 7-78 



Change In 1-dlglt Industry 
Emp loyment at Site 

Regional Dummies 

Outreach Variables and Previous Utege 

■ Learned of WIN fro* a Government 
Representet I ve 

Proportion Learned of WIN fro* 
Government Representative 

Learned of CETA-OJT from Government 
Representative 

Proportion Learned ot ClTA-OJT 
from Government Representative 

Received NJTC 

Re^pomied to NJTC but Did Not 
Re col ve 

Received WIN 1977-/8 
Received CETA-0JT 1977-78 
Industry Dummies 



.1.38 
.012 

.025 
.030 



>0 |4 .29 The difference between total hours worked In December 1979 and In July 1979 divided by total hours 

worked In July. 

.132 .245 The ratio of hours worked by part-tie* workers to total hours worked. 

.638 .309 The proportion of total hours worked by operatives, laborer*, service, teles, clerical, and office 

workers. .... 

.144 .332 Take* the value of 1 If eore than 50 percent of the establishment's work force Is covered by collec- 

tive bargaining agreements. 

.534 .366 The proportion of total hours worked by craft workers, service workers, laborers, and operatives 

during the reference pay period. 

The natural log of number of full-time equivalent employees at the establishment In July 1979. 

Takes the value 1 If establishment had more than 250 full-time equivalent employees In December 1979. 

Takes the val u* of I If the employer Is a member of a local business organization; 0 otherwise. 

Takes the value ol 1 If during the lest quarter of 1979 the establishment laid off, fired, or 
"Induced to quit* e worker who would have been retained had he or she been "doing a better Job"; 
0 otherwise. 

Takes the value of I If the average hours worked by full-time workers arw greater then 37 end less 
than 43 houri; 0 otherwise. 

Takes the value I If t*>e respondent reports It Is "very" or "somewhat" difficult to obtain "reliable 
unsk 1 1 led workers at r<M tonable wages"; 0 otherwise. 



From American Star i it leal Index; Employment and Unemp | oyment Statistics by CETA araa. 

A total-employment-welghted average of unemployment rates of the counties at the site (or relevant 
94SA> In June 1968. 

f population-weighted average of the proportion of families below the poverty line in the counties 
at. sit* In 1969. Free the 1970 Centus of Population . 

The .natural log of the number of workers In the labor market at the site In 1979. From the Ameri- 
can St at Ht : -.o l Index ; CETA Area Employment and Unemployment Statistics 1979. 

The proportional change In employment at the 3-dlglt Industry level from March 1977 to March 1978 
for Th* county at the site having the lergett overall employment. (At the eajorlty of sites one 
county had aor« than 50 percent of total employment.) In cases where confidentiality prevented 
reporting of the 3-dlglt value, the 2-dlglt value was unavailable, the value for the Industry cete- 
gory (e.g.. Manufacturing) was used. From County Business Patterns 1977, 1978. 

.036 Takes the value of Industry Employment Change If that variable Is based on Industrial cotogory. 

The mean of Northwest (WashHgton State) Is .078, Midwest (Missouri) Is .144, west (Colorado) Is 
.038, Southeast Is .344, and Southwest (Texas) Is .099. 

.248 Takes the value I If the establishment I earned of WIN fro* a government representative. 

.023 The proportion of the other establishments at the site who learned crout WIN Tom e government 
representative. 

.336 Takes the value of 1 If establishments learned of CETA from a government representative. 

.032 The proportion of otner estsb 1 1 shments at the site who learned about CETA-0JT fro* a govenment repre- 
sentative* 

.343 Takes the value I H respondent reports the Mnn received en NJTC credit; 0 otherwise. 

.108 Takes the value I If respondent reports the firm Increased employment In responve to NJTC but did 
not receive o credit; 0 otherwise* 

.137 Take* the value 1 If the esteb 1 1 shment received a WIN tax credit In 1977 or 1978; 0 otherwise. 

.171 Takes the value I If the establishment received « CETA-OJT contract In 1977 or 1978J 0 otherwise. 

Means ere .076 for Consftuct Ion . .428 for Wholesale Retail, .355 for Finance and Services, and .038 
for Transportation and Communication. The excluded Industry Is Mining and Manufacturing. 
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TABLE 2.2 



FAMILIARITY WITH TJTC, WIN, CETA, AND NJTC 
(Problt Models) 



TJTC WIN CETA NJTC 



Emp I over-Character i st 1 cs 

Employee Growth Rate 1979 

Change In Industry 
Employment 197 7-78 
Dummy: 2-DIglt Sic Industry 
Dummy: Industrial Category 

Log Establishment Size 

Un Ion Ized 

Proportion Blue Collar 
Membership Business Og. 

Market Characteristics 
Unemployment Rate 1978 
Unemployment Rate 1979 
Proportion Minority 
Proportion In Poverty 
Log Labor Market Size 
Northwest 
MI dwest 
Southeast 
Southwest 
West 

Past Exper I ence and Outreach 
Received NJTC 

Prop. In Site Who Learned of 
WIN from Government Rep. 

Industry Dummies 
Construction 

Transportation & Communication 
Finance and Services 
Wholesale and Retail Trade 

Constant 

2 x In Llkel Ihood 
Proportion Familiar 
Multiple for Probability 
Sample Size 



• Go 


( 1 .22 ) 


1 o 

• 1 8 


/ n con 






• 1 0 


I 1 • /O ) 






-.42 


( 2.20) 






-.68 


( 1.23) 


• 1 9 


( 1 1 .60) 


• 1 9 




- .06 


( . 80 ) 


. 04 




- .20 


( 3.29) 


-.15 


< 2.56) 


• 1 7 


( 3.72) 


• 21 


/ A CiA \ 

\ 4 • y4 ) 






.02 


( 1.03) 


- .03 


( 1.24) 


-.03 


( 1.17) 


- • 30 


v .by) 


• 1 3 




.44 


( .53) 


.19 


( .30) 


A 1 


1 1 . OJ ) 


-« U/ 


{ *5 An ^ 


"i "J 

- •It 


i n aq \ 

I ^ • uy ) 


-• u / 


\ . 0 \ ) 


1 Q 


\ 1 . / J ) 


-.14 




.08 


( .59) 


-.21 


( 1.71) 


.32 


( 2.24) 


-.36 


( 2.75) 


.08 


( .50) 


-.13 


( .97) 


.70 


(12.13) 


.40 


( 7.00) 


3.1 


( 2.95) 


2.4 


( 2.01) 


- .21 


( 3.82) 


-.34 


( 3.54) 


- .09 


( .69) 


-.16 


( 1.39) 


- .07 


( .86) 


-.10 


( 1.37) 


- .26 


( 3.53) 


-.16 


( 1.39) 



-2.13 ( 3.02) -.16 ( .30) 

456.24 457.79 
.20 .31 
.28 .35 

4528 4528 



.08 ( 1.11) 



.01 


( 1 .42) 


A A 

• 04 


( .69) 


.04 


( .38) 


.03 


( .32) 


.03 


( .05) 


-.03 


( .05 ) 


.16 


(10.63) 


.15 


(11.00) 


.06 


( .89) 


-.02 


( . 31 ) 


-.19 


( 3.25) 


-.19 


( 3.48) 


.19 


( 4.52) 


.26 


( 6.56) 


• 04 


( 2.26) 


• 00 


( .10) 


.01 


( .43) 






2.02 


( 6.72) 


• J J 


( 1 .21 ) 


1 A 




-.yo 


1 1 ^ A \ 

I 1 • /U ) 


OA 
-.20 


I y •bz) 


AO 

— •uo 


\ jl • /yj 


-.03 


( .23) 


-.02 


( .25) 


-.31 


( 3.13) 


.06 


( .74) 


-.66 


( 5.41) 


-.04 


( .36) 


-.53 


( 4.29) 


-.09 


( .96) 


-.37 


( 2.82) 


.07 


( .64) 


.27 


( 4.39) 






2.93 


( 3.18) 






-.16 


( 1 .70) 


.07 


( .73) 


-.21 


( 1.80) 


-.10 


( .83) 


.14 


( 1 .88) 


-.09 


( 1 .31) 


0.17 


( 2.43) 


-.14 


( 2.17) 


1 .44 


( 2.57) 


.68 


( 1.72) 



440.49 270.08 

.57 .48 

.39 .40 

4252 4528 



Asymptotic t statistics are In parentheses. 
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on percent blue collar implies that construction, transportation, and communi- 
cation firms are especially ignorant of these programs. Employers in the 
finance and services industries seem to have no special familiarity with the 
tax credit programs but have a particularly high level of familiarity with 
CETA-OJT. 



TWo measures of the growth rate of empl oyment~an establishment yrowth 
rate between July and December 1979 and the local industry growth rate between 
1977 and 1978--are included in the model. All but one of these coefficients 
are positive as hypothesized, but only the two coefficients in the WIN know- 
ledge model are statistically significant at the 10 percent level. 



2.3.2 The Effect of Laoor Market Characteristics 

There is yreat geographic variaoility in employer familiarity with CETA- 
(JJT. As hypothesized, familiarity with the program was greatest in rural 
labor markets. Familiarity was also significantly hiyher in rural Washington 
state and Ohio, in labor markets with nigh proportions of minorities, and a 
high unemployment rate. 

There was less geographic variability in familiarity with the employment 
tax credit programs. Rural and small city labor markets were significantly 
more likely to be familiar with WIN and NJTC but less likely to be familiar 
with TJTC. 

Employers in Washington state and Texas were significantly more familiar 
with TJTC. The employers in Texas were significantly less familiar with WIN. 
Other geographic variables—the proportion in poverty,, the proportion minor- 
ity, and the unemployment rate--were not significantly elated to familiarity 
with these employment tax credit programs. 



2.3.3 The Effect of Outreach and Past Experience . 

Efforts by 1 ocal government re pre sen tat i ves to promote these programs 
have a significant impact on employer knowledge of them. Roughly 6 percent of 
our sample first heard of WIN from a government representative. Would a dou- 
bling of these contacts produce an equivalent increase in knowledge or would 
some of the firms contacted have learned of the program another way? The 
coefficient on the outreach variable indicates that most of these contacts 
result in almost equivalent increases in knowledge. They imply that a .06 
increase in proportion of those contacted about WIN increases the proportion 
fami I iar by .05. 

Past receipt of one employment subsidy increases a firm's propensity to 
know about other employment subsidy programs. Having received an NJTC in 1977 
or 1978 increases the proportion of firms that know about TJTC by .20, the 
proportion familiar with WIN by .14, and the proportion familiar with CETA-OJT 
by .10. 
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Summary and Policy Implications 



This examination of the determinants of knowledge about subsidy proyrams 
has found considerable support for the theoretical perspective that was ad- 
vanced at the beginning of the chapter. The firm that is most likely to be 
familiar with employment suos'dy programs is a large, growing, manufacturing 
firm that has a predominantly white-collar work force and that is a member of 
a local business organization. Outreach by local administrators of the pro- 
gram had an important impact on employer familiarity. Knowledge of CETA-OJT 
is greatest in rural sites with a high 1978 unemployment rate and those with a 
high minority population. 

In our view, the primary explanation for geographic variation in famil- 
iarity with these programs ~s variation in local promotional efforts (only 
some of which were measured by our outreach variable). From this we derive 
the hopeful conclusion that while ignorance was, in 1980, the major barrier to 
use of these proyrams, effective promotional efforts have and can overcome 
this barrier. 

Our finding that pa ? users of one of these subsidies are more likely to 
be familiar with other programs can be given two interpretations. One inter- 
pretation is that the association reflects the effects of an unmeasured 
propensity to participate ;,i employment subsidy programs. The other interpre- 
tation yives the association a causal i ntepretati on : participation in i-.ie 
proyram lowers the costs of learning about other programs. If the second in- 
terpretation is correct, knowledge and participation will grow with time, and 
the ignorance barrier will eventually be overcome. 
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CHAPTER 3 



PARTICIPATION IN EMPLOYMENT SUBSIDY PROGRAMS 
John H. Bishop and Mark Montgomery 



3.1 Introduction 

This chapter examines wnat determi nes whether a firm that is "familiar" 
with a particular employment subsidy program chooses to "participate" in tne 
program by niring at least one eligible worker. It begins with a theoretical 
discussion of how we would expect various characteristics of the firm to ef- 
fect its decision to participate in targeted recruitment subsidies such as 
TJTC, WIN, and CETA-OJT, and in general employment subsidies such as NJTC. 
(These expectations are largely based on a general theoretical model of firm 
participation in marginal employment subsidies tnat is presented in Appendix 
A.) Next we present the empirical model used to study the determinants of 
participation in a program. The last section of this chapter presents the 
results of the empirical analysis of participation and draws conclusions. 



3.2 Determinants of Firm Participation in Employment Subsidies 

Employment subsiay programs attempt to induce firms to increase hiring of 
particular types of workers by reducing the wage costs of additional workers 
of that type. A subsidy of, say, 50 percent of the wage of newly hired eli- 
gible workers is not equivalent, however, to a 50 percent reduction in the 
market wage rate of these workers. First, when the program offers a recruit- 
ment subsidy such as WIN, TJTC, and CETA or a marginal subsidy such as NJTC, a 
payment is made only for workers who are newly hired (recruitment) or hired 
after some threshold employment level has been crossed (marginal). No payment 
is made for workers already employed by the firm. Second, a firm receives the 
subsidy only if it applies for the subsidy and verifies the eligibility of new 
workers for subsidization. Even a firm that is aware of the existence of such 
a program may not have all the necessary information about which, job appli- 
cants are eligible and which are not. The cost of obtaining this information, 
of getting tne necessary government certifications, and then of applying for 
the subsidy may deter some firms from participating in the program. 

Some of the costs associ ated with hi ri ng subsidi zed workers are fixed , 
while others depend on the, number of workers hired through the program. The 
fixed costs involve such factors as learning enough about the program to make 
use of it, maki rig arrangements for the referral of eligible workers, estab- 
lishing a system to identify these workers in the applicant pool, negotiating 
an OJT contract with CETA, and the risk that participation will entail closer 
government scrutiny of hiring practices and tax records. The variable (or 
"incremental") costs of hiring subsidized workers inc I ude the cost of search- 
ing for eligible workers, of determining the eligibility of applicants, of 
obtaining certification of eligible workers, and the risk of hiring workers 
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who may have lower productivity than other applicants. These variable costs 
are primarily associated with the hiring of workers through a targeted subsidy 
program such as TJTC, WIN, or CETA. A general scheme that subsidizes all 
types of workers, such as the New Jobs Tax Credit, should involve few incre- 
mental costs since it is unnecessary to certify worker eligibility. 



3.2.1 Impact of Firm Characteristics \ 

The firm's decision to participate in one of \hese programs will depend 
on a comparison of the perceived benefits and costsXof participation. These 
benefits and costs depend upon the firm's characteristics, the nature of the 
local labor market, and the policies of the local agencies that are adminis- 
tering the program. \ 

The benefits of participation--ne tax credit or subsidy received—are 
proportional to the number of eligible worker 1 ., the firm hires and certifies 
and the amount of subsidy per eligible worker. The costs of^participation are 
in large measure fixed. Those that do vary with the number of subsidized 
workers do not rise with the amount of subsidy. Consequently, the net bene- 
fits of participation are greatest, and therefore the probability of partici- 
pating is greatest, at firms (a) that have many openings that eligible workers 
might fill, (b) that receive large subsidies for each eligible worker, and 
(c) that have low costs of identifying, certifying, and employing eligible 
workers. The simple model sketched in the previous paragraphs (formally pre- 
sented in Appendix A) implies that the following characteristics of the firm 
will, ceteri s paribus , be associated with higher probabilities of participa- 
tion in a targeted or marginal subsidy program. 

1. Total employment. 

2. Growth rate of employment. 

3. The proportion of the work force in low skill jobs. 

4. The turnover of existing unskilled workers. (For the targeted re- 
cruitment subsidy programs--TJTC , WIN, CETA-OJT--the more rapid the 
turnover the more openings are available for new subsidized work- 
ers.) 

5. The elasticity of demand for eligible labor: the elasticity of 
demand for the subsidized factor should have a positive effect on 
part ici pat ion especi al ly i n a nontargeted marginal subsidy such as 
NJTC. This variable will be related to a number of more easily 
observable characteristics of the firm such as those listed next. 
(See appendix for more explanation.) 

i. Elasticity of demand for the firm's product. 
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ii. Elasticity of substitution between low skilled labor and other 
factors: programs targeted to low skill workers will encourage 
such substitution. 

iii. High shares of total costs going to unskilled labor. 

Obviously, a firm that has no openings in the job classifications for 
which subsidy-eligible workei s might qualify will not participate. The more 
openings a firm has of the type that eligible workers might fill, the more 
likely it is to choose to participate. Even when fixed costs of participation 
are high, the benefits of participating will outweigh the costs if the number 
of eligible new hires is sufficiently large. 

6. The probability that the firm has a tax liability. This proposition 
does not apply to OJT. 

7. Flexibility in terminating unwanted employees. The purpose of these 
programs is to induce firms to hire workers they would not normally 
be willing to hire. Most employers feel that hiring a subsidy- 
eligible worker means they are taking a greater risk that things will 
not work out. If the firm can easily correct its mistake by firing 
the worker, the cost of a mistake is minimized. In another chapter 
of this report we report our finding that rates of discharge for 
cause are considerably smaller in unionized firms. Thus, we antici- 
pate that nonunion firms that have a low firing threshold will be 
more likely to participate. 

8. Difficulty in finding reliable unskilled workers. When, for one rea- 
son or another (i.e., low wage rates, unattractive working condi- 
tions, or a tight labor market), a firm is unable to hire and retain 
the experienced workers it would prefer, it becomes more willing to 
hire someone without experience and to provide the training itself or 
to adjust its hiring standards downward. Thus, when unemployment 
rates are low and/or the firm reports having difficulty finding reli- 
able unskilled workers, it is more likely to participate in targeted 
programs such as TJTC, WIN, and CETA-OJT. Tight labor markets have 
a different impact on participation in a nontargeted marginal subsidy 
such as NJTC. Holding the growth in demand for the firms' product 
constant, a tight labor market makes it harder to recruit the employ- 
ees necessary to expand in response to the subsidy thus decreasing 
the firm's probability of participating in NJTC. 

9. The proportion of the local work force that is eligible for a sub- 
sidy. If many local workers are eligible the number of eligible job 
seekers coming to the door wil\l increase and the costs of searching 
tor el igibles wil I fal 1 . 

10* The proportion of workers that are full time. The cost of identify- 
ing and certifying an eligible worker is unrelated to the hours 
worked or wage of that worker. CtTA-DJT contracts typically pay a 
flat 50 percent of total wages -in the first six months, so the 



31 

51 

o 

ERLC 



benefit rises in proportion to Hours worked per week and the hourly 
wage rate-. TJTC and WIN tax credits are 50 percent of wages paid 
in the first year up to $6,000. Finns that employ part-time workers 
at or near the minimum wage would not be receiving the full subsidy, 
so we anticipate that their participation rates in CETA-OJT, TJTC, 
and WIN would be lower than would otherwise be expected. For margi- 
nal employment tax credits such as NJTC with a cap of $4,200 on sub- 
sidizable earnings, we hypothesize that the effect would operate in 
the opposite direction: tirms that use many part-time workers would 
be irtore likely to participate than firms that traditionally do not 
use part-time employees. 

11. The wage paid to eligible workers. In the three targeted programs 
examined, the subsidy rises with the wage rate. Thus, holding the 
firms 1 hiring standards constant, the incentive to participate rises 
with the wage rate- Restaurants and bars that pay considerably below 
the minimum wage because tips provide most of their staff's compen- 
sation would have only minimal incentives to participate. For non- 
targeted marginal subsidies such- as the NJTC with a $4,200 cap on 
subsidizable earnings, low wage rates increase the incentive to par- 
ticipate. 



3*2.2 The Impact of Local Marketing Efforts 

We also expect the policies of the local agencies administering the pro- 
grain to be very important determinants of the participation rate. This is 
especially true in the CETA-OJT program where (a)- local prime sponsors control 
the allocation of CETA training funds between classroom training and 0JT and, 
therefore, the scale of program in the community, and (b) staff has discretion 
over which firms are approached about participating in tne program and which 
firms are presumed to offer sufficient training to warrant receiving a sub- 
sidy. Because of the high costs of commuting to a central location for class- 
room training and the inability of rural labor markets to absorb large numbers 
of classroom training graduates, the agencies administering CETA funds in 
rural areas , have chosen to emphasize OJT contracts rather tnan classroom 
training. Some CETA prime sponsors seem to have a policy of limiting the num- 
ber of UJT "contracts they will sign with any one employer. Where this is the 
practice, the largest firms have a reduced incentive to participate. Thus, 
the positive relationship between size and participation that we have predic- 
ted for the other tax credit programs may not hold for CETA. 

Administration- of the -TJTC is. primarily in the hands of the local employ- 
,w 'it service offices. In some communities, employment service staff members 
nave marketed TJTC by telephoning local employers and offering to come to 
their plants to help identify and then certify the TJTC eligibles that were 
working there* In other communities, employers who seek referrals of eligible 
workers or more information about the program get no help at all (in Wiscon- 
s:n 5 for instance, when the federal contribution to administrative costs ran 
out in October 1979, certifications dropped to almost zero in the final three 
months of the year). Firms cannot partici pate i n a program if they do not 



32 



52 



know who to contact locally about application and certification. Consequent- 
ly, we expect that participation as well as familiarity will be greater in 
communities in which there has been extensive promotion by the local employ- 
ment service. Similarly, the cooperative relationship between the . local 
employment service office and the firms will have a bearing upon the likeli- 
hood of participation. Firms that have regular and frequent contact with the 
employment service people are more likely to get referrals of eligible appli- 
cants. 



3.3 Predicting Parti cipati on of Firms that 
Are Familiar with tne P r ogram 

We saw in chapter i that ignorance of the existence of employment sub- 
sidies is the primary reason that firms do not participate in these programs. 
Only about half of all firms were aware of NJTC and CETA programs, while only 
29 percent were familiar with WIN and 17 percent with TJTC. Any empirical 
analysis of the determinants of firm participation needs to separate the issue 
of what determines which firms are familiar with the program from the question 
of what determines participation among the knowledgeable firms. To see this, 
suppose we let H-j = 1 represent the event that the i th firn hires workers 
through the program and Hj = U be the event that it does not. Let = 1 
be the condition that the firm is aware of the existence of the program and 
Ki = U that it is not. Firms that are unaware of the program are certainly 
unable to participate. That is, we must assume tnat 

(1) Proo (Hi = 1 | Ki - 0) = 0 

The probability that a randomly selected firm wi M participate in the program 
is equal to the product of \the probability of participation given knowledge 
and the probability of knowledge of the program. 

H 

(2!) Pi = Prob (Hi = 1 |Ki = 1) * Prob (Ki = 1) 

If one's purpose is to draw general conclusions about tho potential of wage 
subsidies from data on early experience with the program,, it is necessary to 
treat these probabilities separately. With the passage of tini*,.more and more 
firms will become familiar with the program, and the Prob (Ki = 1) will 
start approaching one. 

To pbtain estimates of the probability of participation conditional upon 
program familiarity we can simply estimate multivariate probit models of par- 
ticipation (see Appendix B) on a sample of firms from which those unfamiliar 
with the program are excluded. However, this censorship of the sample may 
produce a biased estimate of B, the vector of probit coefficients. (A more 
detailed explanation of the sampl e-sel ecti on problem is presented in Appendix 
B.) Relatively simple methods for testing and correcting for sample selec- 
tion bias in the linear regression framework are well documented in the econo- 
metric literature (see, e.g. , Heckinan 1976). This is not the case, however, 
in the probit framework. Within the scope of this study we are at best able 
to use a combination of" devices to give us an indication of the existence and 
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severity of any selection bias that might occur. A full description of our 
indicators of selection bias is given in Appendix B. 



3 . 4 Empi rical Results 

This part presents the results of our multivariate probit models of par- 
ticipation in TJTC, WIN, CETA-OJT, and NJTC by firms familiar with the program 
of interest,. 

The base sample used in this analysis is drawn from the subsainple of the 
EUPP data, which contained 5,279 for-profit firms having some positive amount 
of employment in December of 1979. The estimation sample contained 4,528 
firms that had at least one employee in December 19/9 and that answered all of 
the pertinent questions. 1 supplementary sources provided some of the data 
about characteristics of the site. All variables used in this analysis per- 
tain to the time of the interview unless otherwise specified. (Definitions 
and descriptive statistics for these variables are presented in table 2.1 o 4 
the previous chapter.) 

Tables 3.1, 3.2, 3.3, and 3.4 present estimates of the probit coeffici- 
ents for 1979 participation in TJTC, WIN, CETA-UJT, and NJTC respectively, for 
those firms that were familiar with the program of interest. For the targeted 
programs, firms were asked if they had (a) "hired any workers through" each 
program and (b) "received a tax credit" for any worker hired through that pro- 
gram. Because rapid turnover of workers, especial ly low skilled workers, 
could cause some firms to lose subsidized workers before a subsidy could be 
applied' for, the first question (did you hire?) was used as the dependent 
variable for the TJTC and WIN equations. For the CETA programs, firms were 
asked if they hired workers though CETA programs other than CETA-OJT. 2 
Therefore, the "received CETA" question provided the dependent variable for 
the CETA equations. For NJTC, firms were asked (a) whether they had received 
a. NJTC credit and (b) whether NJTC influenced the establishment to increase 
total employment. For NJTC, the received question was used as the dependent 
variable. By these measures the participation rates in the estir -i : on sample 
were .15 for TJTC, .066 for WIN, and .077 for CETA. Since uur resident was 
the official responsible for hiring, that person could be expected to know 
whether the firm had hired through or received a subsidy from one of the 
targeted programs. Where this respondent was the owner of the firm, that 
individual would also know whether the firm received a NJTC. personnel 
officers of larger firms and managers of branch plants are not, however, 
yenerally aware of whether their firms obtained a NJTC. Consequently, the 
reader should oe cautious in interpreting the NJTC participation results. 

The first column of each taole contains the probit estimates of the ef- 
fects of firm characteristics upon 1979 participation in the program from a 
model that excl udes measures of past participation in the same or similar pro- 
grams. The second col unn of the tables contains the estimates for a model 
tnat includes past usage of employment Subsidy programs. The final column 
presents results from a model in which some potentially endogenous variables 
are instrumented. The t statistics are in parenthesis to the right of the 
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TABLE 3.1 



PARTICIPATION IN THE TARGETED JOBS TAX CREDITS BY 
EMPLOYERS THAT WERE FAMILIAfl WI*M IT 
(Problt Models) 



Mode! 1 



Model 2 



Instrumental 
Variable 
Mode! 



Firm Characteristics 

Employee Growth Rate 1978-79 
Proport Ion Low Ski I I 
Proportion Pa! » Time 
Log Establishment Size 
Proportion Union 
Firing Flexlbl 1 Ity 
40 Hours Fu I I Time 

Re 1 1 able Unskf I led Workers Not Aval I able 

Market Characteristics 
Unemployment Rate 
Proportion Minority 
Proportion In Poverty 
Log Labor Market Size 
Northwest 
Midwest 
Southwest 
West 

Southeast 

Out reach Variables 

Learned of WIN from Government Rep. 
Member Business Organization 
Received WIN 1^77 or 1978 
Received NJTC 

Responded to NCTC but Didn't Receive 

I ndustry Dummies 
Construction 
Wholesale Retal I 
Finance and Services 
Transportation and Communication 

2 x Ln L Ike I ! hood 



.22 


(1.03) 


.16 


( .73) 


3.06 


(1 .64 ) 


.34 


(1 .46) 


.34 


(1 .42) 


U68 


(2.31 ) 


.08 


( .28) 


.04 


( .;2) 


-2.37 


(1 .51 ) 


.15 


(3.35) 


.17 


(3.52) 


.t8 


(2.07) 


- .17 


(1 .02) 


- .23 


(1 .34) 


- .33 


(1.79) 


.40 


(3.12) 


.39 


(2.94 ) 


.36 


(2.30) 


.1 2 


( .90) 


.1 5 


(1.12) 


- .07 


( .36) 


.04 


( .32) 


- .04 


( .35 ) 


.00 


( .02 ) 


.06 


(1 .00) 


.08 


(1 .27) 


.07 


(1.04) 


- .54 


( .63) 


- .94 


(1 .06) 


- .67 


( .74) 


-1 .37 


( .82) 


-1 .08 


( .63) 


-2.18 


(1.16) 


- .03 


( .32 ) 


.03 


( .34 ) 


- .03 


( .29) 


- .84 


( 2 . 46 ) 


- .73 


(2^12) 


- .74 


(2.01 ) 


.06 


( .26) 


.02 


( .09 ) 


- .07 


( .29 ) 


.uu 


\ .UU ) 


1 £ 


\ .*JO ) 


. i i 


\ 1 ) 


- .21 


( .51 ) 


- .24 


( .56) 


- .25 


( .56) 


- .03 


( .10) 


.06 


( .18) 


- .13 


( .39) 


.45 


(3.32) 


.34 


(2.38) 


.35 


(2.46) 


.02 


( .13) 


.01 


( .08) 


.00 


( .03) 






1.06 


(4.40) 


1.01 


(4.1 1 ) 






.29 


(2.34) 


•29 


(2.24) 






1.06 


(3.41 ) 


*92 


(2.92 ) 


- .34 


( 1 .04) 


- .34 


(1 .00) 


.0^ 


C .22) 


.25 


(1 .43) 


.22 


(1 .24) 


.26 


(1.31 ) 


.32 


(1.87) 


.35 


(1 .97) 


.43 


(2.27) 


- .38 


( .96) 


- .24 


( .60) 


- .38 


( .94) 



91.0 -317.0 -314.9 



NOTE: Fifteen percent of the 901 employers familiar with TJTC participated. At the 
mean participation rate, the multiplier for calculating changes In probability Is .23 
and. for calculating % changes In participation, It Is 1.53. Asymptotic t statistics 
are In parenthesis. 
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TABLE 3.2 



PARTICIPATION IN WIN TAX CREDIT OR OJT PROGRAM 
EMPLOYERS THAT WERE FAMILIAR WITH IT 
(Problt Models) 



1979 BY 



Model 1 



Model 2 



Firm Characteristics 

Employee Growth Rate 1978-79 
Proportion Low Skill 
Proportion Part Time 
Log Establishment Size 
Proportion Union 
Firing Flexibility 
40 Hours Fu I I Time 

Reliable Unskilled Workers Not Available 

Market Character I st Ics 
Unemployment Rate 
Proportion Minority 
Proportion In Poverty 
Log Labor Market Size 
Northwest 
Midwest 
Southwest 
West 

Southeast 

Outreach Variables 

Learned of WIN from Government Rep. 
Member Business Organization 
Kocelved WIN 1977 or 1978 
Received NJTC 

Responded to NCTC but Didn't Receive 

Industry Dummies 
Construction 
Wholesale Retai I 
Finance and Services 
Transportation and Communication 

2 x Ln Like I I hood 



I nstrumental 
Variable 
Mode 1 



.01 ( .03) 

.97 (3.70) 

.30 ( .93) 

.11 (2.40) 

.03 ( .15) 

.50 (3.82) 

.25 (1 .71 ) 

,07 ( .60) 

■ .16 (2.31 ) 

.11 ( .30) 

•1 .52 ( .86) 

- c 20 C2.14) 

- .01 ( .04) 
.21 ( .89) 

-1.05 (2.85) 

- .95 (2.10) 

- .14 ( .38) 

.41 (3.30) 

- .11 ( .93) 



.23 ( .61 ) 

.05 ( .26) 

.20 (1 .10) 

.52 U .11 ) 

114.4 



.03 ( .13) 

1.02 (3.60) 

- .25 ( .73) 
.11 (2.33) 
.03 ( .15) 
.51 (3.65) 
.31 (2.00) 

- .04 ( .33) 

- .12 (1.60) 

- .01 ( .01 ) 

- .59 ( .31 ) 

- .17 U.74) 
.02 < .07) 
.16 < .65) 

- .90 (2.35) 

- .67 (1.45 ) 

- .24 ( .63) 

.34 (2.60) 

- .15 (1.13) 
1.30 (7.30) 

.22 (1.58) 

- .15 ( .27) 

- .26 ( .66) 
.05 ( .23) 
.19 ( .95) 

- .61 (1.10) 

255.0 



.33 ( .19) 

1.03 ( K40) 

.32 ( .21) 

.09 ( 1.10) 

.02 ( .09) 

.50 ( 3.10) 

.31 ( 1.46) 

.02 ( .19) 

.13 ( 1.72) 

.15 ( .14) 

.62 ( .32) 
.15(1 .49) 

.00 ( .01 ) 

.13 ( .52) 

.93 ( 2.39) 

• r64 ( I .40) 

• .22 (- .56) 

.38 ( 2.92) 

- .13 ( 1.01) 
1.24 ( 7.04) 

.21 ( 1.46) 

- .10 ( .19) 

- .41 ( .94) 

- .02 ( .07) 
.14 ( .69) 

- .64 ( 1 .17) 

260.3 



NOTE: Out of 1,405 employers familiar with WIN, ^6aertent participated- At the mean 
participation rate, the multiplier for calcul at IngNtffanges in Probability s .135 and 
for calculating % changes In participation, It Is 2.05. Asymptotic t statistics are In 
parenthesis. 
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TABLE 3.3 



PARTICIPATION IN THE CETA-OJT PROGRAM IN 1979 BY 
EMPLOYERS THAT WERE FAMILIAR WITH IT 
(Problt Models) 



Instrumental 
Model 1 Model 2 Variable 

Model 



F jrm Character lstlcs 

Employee Growth Rate 1978-79 
Proportion Low Ski I I 
Proportion Part Time 
Log Establishment Size 
Proportion Union 
Firing Flfjxlbll Ity 
40 Kours Ful I Time 

Reliable Unskilled Workers Not Available 

Market Characteristics 
Unemployment Rate 
Proportion Minority 
Proportion In Poverty 
Log Labor Market Size 
Northwest 
Midwest 
Southwest 
West 

Southeast 

Outreach Variables 

Learned of CETA-OJT from Government Rep. 
Member Business Organization 
Received CETA-OJT 1977 or 1978 
Received NJTC 

Responded to NCTC but Didn't Receive 

I ndustry Dummies 
Construct Ion 
Wholesale Retal I 
Finance and Services 
Transportation and Co?nun Icatlon 

2 x Ln Likelihood 
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.20 


( 1.33) 


- .18 


(1 .09) 


- .18 


(1 .07) 




.37 


( 3.18) 


.36 


(2.88) 


.40 


(2.72) 




.17 


( 1.36) 


.17 


(1.25) 


1.05 


( .26) 




.24 


( 2.20) 


.20 


(1 .74) 


.20 


(1 .67) 
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.32 


( .38) 


.35 


< .40) 


.41 


( .41 ) 




2.92 


( 1.83) 


-2,90 


(1 .70) 


-3.26 


(1 .78) 




.12 


(-1 .54) 


- .14 


(1 .61 ) 


- .16 


(1 .77) 


- 


.26 


(- .95) 


- .31 


(1.10) 


- .29 


( .97) 




.25 


( 1 .09) 


.24 


(1 .02) 


.21 


( .87) 




.10 


( .34 ) 


- c03 


( o08) 


- .05 


( .14) 




.16 


(- .46) 


- .20 


( .54) 


- .23 


( .64) 




.04 


( .12) 


.06 


( .19) 


.03 


( .09) 




.63 


( 5.96) 


.53 


(4.74) 


.54 


(4.80) 




.07 


(- .70) 


- .10 


( ,85) 


- .10 


( .83) 








1.17 


(8.31 ) 


1.13 


(7.68) 








.18 


(1.40) 


.18 


(1 .3-5) 








.30 


( .77) 


.25 


( .64) 




.02 


(- .10) 


.05 


( .19) 


.12 


( .37) 




.16 


(-1 .00) 


- .15 


( .90) 


- .09 


( .50) 




.22 


(-1.37) 


- .18 


(1.06) 


- .13 


( .70) 




.34 


(-1 .00) 


- .17 


( .48) 


- .19 


( .53) 



115.3 311.0 312.2 



NOTE: Out of 2,886 employers familiar with CETA-OJT, 7.5 percent participated. At the 
mean participation rate, the multiplier for calculating changes In probability Is -145 
and for calculating % change* In participation, it Is 1.89. AsymptoHc t statistics are 
In parentheses. 
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TABLE 3.4 



PARTICIPATION IN NJTC FIRMS FAMILIAR WITH THE PROGRAM 
(Problt Models) 



3 . 

5 n creased 

1 2 Employment 
Received Received In Response to 



Firm Characteristics 



Change In Industry Employment 


.03 ( .37) 


.03 


( .39) 


- .05 


( .40 ) 


Dummy: 2 Digit Sic Code 


- .05 ( .39) 


- .05 


( .5") 


- .05 


( .16) 


Dummy: Industrial Category 


- .02 ( .03) 


.10 


( .13) 


- . 16 


( .15) 


Log Establishment Size 


.02 ( .99) 


.08 


(3.04) 


- .01 


( .19) 


Size Greater than 250 




- .82 


(5.12) 


- .30 


(1.30) 


r ropori lonea uiiiomi^cou 


- .19 (2.12) 


- .17 


(1 .86) 


- .41 


(2.86) 


rroportlon blue uoiiar 


- .03 ( .55) 


- .07 


( .72) 


- ,08 


( .64) 


Proportion Part Time 


.21 ( 1 .53 ) 


.27 


(1 .98) 


.32 


(1 .66) 


40 Hours FuM time 


-04 ( .fi4) 


.03 


( .47) 


.09 


(1.00) 


F 1 r 1 ng r lex Id 1 1 1 Ty 


06 ( .90) 


.07 


( .99) 


.29 


(2.99) 


Market Characteristics 












Unemployment Rate 


.05 (2.27) 


.05 


(2.31) 


•c:> 


( i 


Log Labor Market Size 


.01 ( .19) 


.005 


( .15) 


- . 00 ? 




Northwest 


.32 (2.46) 


.33 


(2.49) 


.30 




Midwest 


,08 ( .79) 


.10 


(1 .08) 


• 1 4 


t 1 as; > 


Southwest 


.08 < .60) 


• 10 


( .77) 


- .15 


( .70) 


West 


,15 ( .96) 


.17 


(1.07) 


- .10 


( c40) 


Southeast 


.08 ( .60) 


- .07 


( .86 


- .15 


( .12) 


1 ndustry Dummies 












Construction 


.40 (3.21 J 


.34 


(2.72) 


.C4 


( .21 ) 


Whoiesale and Retail Trade 


»C2 ( .21 ) 


- .06 


( .59) 


- .09 


( .65) 


Finance and Services 


,09 ( *91 ) 


.03 


( .33) 


- .26 


(1 .84) 


Transportation anti Communication 


- .04 ( .25) 


- .12 


( .67) 


- .30 


(1.05) 


Membership Business Organization 


- .03 ( .55) 


- .03 


( .56) 


.08 


( .94) 


Learned from WIN from Government Rep, 


.05 ( .48) 


.06 


( .67) 


.15 


(1.17) 


Constant 


-1.14 (2.7J) 


- 1.19 


(2.82) 


- 1.64 


(2.68) 


-2 x In Llkel I hood 


39.66 


68.12 




42.17 




Proportion Responslng 


.29 


.29 




.07 




ProbabI 1 Ity Multlpl ler 


.31 


.31 




.13 





NOTE: The sample size Is 2,191. Asymptotic t statistics are In parentheses. 
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coefficient* The impact of a variable on the probability of participation 
conditional on knowledge can be obtained by multiplying the coefficient by the 
multipliers (.23 for TJTC) that are given in the note at the bottom of the 
table. 3 percentage changes in participation can be obtained by multiplying 
the coefficient by the percentage change multiplier (1.53 for TJTC) given in 
the note. Tile use of the coefficients and multipliers can be illustrated by 
calculating t tie predicted impact of learning about WIN from a government re- 
presentative on TJTC participation. Multiplying .45 by .23 provides us with an 
estimate of approximately .10 for the change in probability of participation. 
The percentage increase in the participation is 69 percent. 

Hff ' ' 4S = 1,53 ' #45 = #69 ^ 



3.4.1 F i rm Characteri sti cs 

Let us begin by examining the effects of firm characteristics. As expec- 
ted, size has a si y ni f i cant positive effect upon participation in TJTC and WIN 
programs. In model 1, a firm that is ten times the size of another is approx- 
imately 53 percent [(In 10) (1.53)( .15) = (2.3) (1.53) (.15) = . 53] more 
likely to participate in TJTC, 54 percent [(In 10) ( 2.05) (.11) = .54] more 
likely to participate in the WIN program, and 43 percent more likely to parti- 

i cipate in CETA-UJT. For NJTC, size has a positive and significant effect only 
when a dummy is included for very large establishments. A dummy for size 
greater than 250 has a strong negative effect in the NJTC model . In large es- 

i tabl i shments the owners or tax accountants who might have been aware of their 
firm's receipt of a NJTC were not respondents to our survey. The personnel 
officers who were our respondents seemed in many cases, to have reported (in- 
correctly) that' the firm did not receive a tax credit. 

One firm characteristic that has a consistently positive effect for the 
targeted programs is the dummy for flexibility in firing workers. This vari- 
dDio cakes tne value 1 if during the fourth quarter of 1979 the finn laid off, 
fine'.!, or induced to quit a worker who would have been retained hod job per- 
fonnj.nce oeen better. This result supports our hypothesis that firms that 
find it more difficult to terminate an unwanted employee are more willing tu 
(lire subsidized workers. 4 

In chapter 8 of the monograph, a strong negative relationship is demon- 
strated between unionization and the proportion of workers that are fired. We 
have hypothesized that firms that find it costly to fire workers are more 
reluctant to participate in targeted subsidy programs, so we would expect 
unionized firms to have lower participation rates. For TJTC, CfcTA-OJT, and 
NJTC, the unionization coefficients were negative, as predicted. The coeffi- 
cients were statistically significant in the NJTC models and the TJTC instru- 
mental variable model. Our hypothesis that firms that have a difficult time 
finding reliable unskilled workers would be more willing participants in tar- 
geted subsidy programs is born out only for CETA-0JT programs. 
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In cnapter 1 we saw that manufacturing f i rms had higher than average 
probabilities of participating in a targeted subsidy program and that retail 
firms have a lower than average probability of participating. An examination 
of tne industry dummies reveals that these associations were due to charac- 
teristics (such as size) that are associated with the industry. When these 
characteristics were controlled for, only a few industries were shown to have 
significantly different participation rates: finance and services had a 
significantly greater probability of participating in TJTC, and construction 
firms had a significantly greater probability of participating in NJTC, 

For the targeted proyrdins, we have reason to suspect that the proportion 
of the firms 1 work force in low skill occupations, the proportion in part-time 
employment, and the growth r*te of employment may be affected by participa- 
tion. To eliminate simultaneous-equation bias, these variables were replaced 
by instrumental variables. The instrumental variables were obtained by 
regressing the potentially endogenous variables on a set of instruments that 
i ncl tided all of the exogenous variab I es in the part ici pat ion equations , the 
relevant change in employment at the national three-digit SIC level in 1979, 
the proportion of low skill workers who were in blue-collar occupations, a 
group of industry dummies developed to capture seasonality in employment, and 
a dummy for the eating and drinking establishments industry. Although this 
procedure will generate consistent estimates of the parameters in the probit 
models, the resulting asymptotic t statistics will only be approximate (see 
Nelson and Ulson 1979, /Vneiniya 1979). 

In the instrumental variables models, the effect of the proportion of 
workers in part-time employment is consistent with the hypotheses that were 
specified in section 3.2. Firms with large part-time work forces are less 
'^ely to participate in targeted employment subsidies but are more likely to 
h irticipate in NJTC. This result suggests that the cost of certifying subsi- 
dized workers under the targeted programs represents a significant deterrent 
to participation for firms that hire mainly part-time workers. When these 
costs are negligible (as they would be for a general program such as NJTC), 
the fact that the subsidy is tied to FUTA wages makes participation more 
attractive for firms hiring part-time workers. 

The hypothesis that f i rms with a high proportion of low skill jobs would 
be more likely to participate is also supported. All of the estimated coeffi- 
cients are positive. They are significant in the instrumental variable model 
for TJTC and in the noni nstrumental variable models for WIN. There is very 
little support for the hypothesis that growth of employment tends to increase 
a firm 1 s probabil ity of participation. In the instrumental variable model s 
the coefficient in the WIN equation is negative. Only in the TJTC model does 
it gain significance at the 5 percent level on a one tail test. 



3 . 4 . H Outreach by Program A dministrators 

Our results indicate that personal contacts with employers are a very 
effective method of promoting these programs. Not only does it inform the 
employer of tne program's existence, but it also greatly increases the 
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probability that a knowledgeable firm will participate. The coefficients on 
the dummies for "first having learned of WIN from a government representative" 
imply that such firms are twice as likely to participate in WIN compared to 
other knowledgeable firms and that they nave a 69 percent higher probability 
of participating in TJTC. For CETA-OJT, such a co*-** ire than doubles the 
chances of participation. From the equations for tch* u 'ted programs, it is 
clear that the effect of past experience with employment subsidies has a very 
significant impact upon participation. Firms that received a New Jobs Tax 
Credit were 43 percent more likely to participate in WIN and TJTC. Finns that 
had received a WIN credit in 1977 or 1978 were 150 percent more likely to par- 
ticipate in TJTC and 25U percent more likely to participate in WIN in 1979, 
For CtTA, a NJTC credit increased the probability of participation by 34 per- 
cent, and a previous CETA credit increased it by 221 percent. 

Une surprising result in the equations for the targeted programs is the 
strong positive effect of the dummy for having increased employment in res- 
ponse to NJTC even though no NJTC credit was received. It was hypothesized 
that this experience would frustrate the employer and reduce the likelihood of 
participating in later programs. Alternatively, it might be that the variable 
is picking up the effect of some unobservable factor which strongly influences 
willingness to respond to these programs. To test this suggestion, the vari- 
able was included in an equation predicting participation in WIN in 1977, 
before such "frustration" could have occurred. If the dummy tended to proxy 
for some unobservable, it should have had a strong positive effect in that 
equation. The coefficient was negative and insignificant, however. Conse- 
quently, we tend to feel that our original hypothesis should be completely 
reversed. An unsuccessful attempt to benefit from a subsidy seems to wet the 
appetite to try again. 



3.4.3 Testing for Sample Selection Bias 

It was stated in 3.3 that estimation of probit models conditional upon 
familiarity with the program in question might result in sample selection 
bias. Two alternative indicators of this bias were examined co gauge the 
severity of the problem (full explanations of these procedures are provided in 
Appendix B) . 

Une "test" for selection bias enters into the participation equation a 
characteristic of the finn that influences the likelihood of familiarity with 
the program in question out that is believed not to influence the conditional 
likelihood of participation. If there is a sample selection problem, this 
variable will not have the zero coefficient that is hypothesized for it. 
Consequently, a rejection of the hypothesis that this variable is zero, is 
evidence of a sample selection problem. 

I he significance of the business-organization variable in eacn of the 
familiarity equations in the previous chapter makes it a useful variable in 
this regard. Membership in a business organization was demonstrated uu in- 
crease the likelihood of knowledge of subsidy programs. These organization!, 
would presumably try to inform their members about government proorajps tl^t 
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might be profitable tor the firms. On the other hand, there is little reason 
to expect that they would attempt to influence a firm's decision whether or 
not to take advantage of such opportunities. Therefore, the fact of member- 
ship should have little or no effect on the conditional probability of parti- 
cipation. This makes the business organization variable a useful one for 
making the selection bias "test" outl ined previously. Although the sign of 
this variable is negative for three of the four programs (an indication of 
selection bias), the variable is in no case significant. The WIN and CETA 
models give the strongest, though still modest, suggestion of bias. 

An alternative method of gauging the severity of any selection problems 
is to estimate the difference in predicted probabilities oetween a censored 
and a noncensored sample. As shown in equation (2) the overall probability of 
participation is equal to the product of the conditional probability of parti- 
cipation and the probability of familiarity. For those firms that were know- 
ledgeable, we can estimate the predicted o vera I I probability (from the com- 
plete sample), the conditional probabil ity (from the censored sample), and the 
probability of familiarity. If there is little or no selection bias, the 
predicted overall probability should be close to the product of the probabil- 
ities of conditional participation and familiarity. As a method of examining 
the severity of selection problans, we took the estimated conditional proba- 
bility (from the instrumental variables models) and subtracted from it the 
ratio of the overal 1 probabil ity to the probability of familiarity. Since the 
ratio of the latter probabilities yields a consistent estimate of the true 
conditional probability, this difference can be viewed as a kind of "error" in 
calculating the conditional probability (see Appendix B). In this way, mean 
"percent errors" (the "error" divided by the conditional probability) were 
calculated for the familiar firms for each of the four programs. For the NJTC 
equation, the mean percentage difference (percentage of conditional participa- 
tion) was less than 2 percent. For TJTC and CETA, the estimates were 9 per- 
cent and 8 percent respectively. The WIN equation demonstrated the most 
severe • problems with a mean percent error of 33 percent. We conclude from 
this that though some selection bias problems may trouble these results, only 
in the case of the WIN program are these problems even moderately severe. 



3.4.4 Correlation between Predicted 
Famil ian ty and 'Predicted Partic i pation 

The probit estimates of the likelihood of familiarity in chapter 2 can 
be combined with our estimates of the likelihood of partici pati on-gi veri- 
familiarity to provide useful information about the additional participation 
that is likely to be generated by an additional unit of promotional activity 
for each of these programs. By estimating both the probability that & random- 
ly selected firm will know about a program, <jiven a vector of characteristics 
X*, and that it will participate once informed, given characteristics X H , 
one can predict whether the returns to informing firms about the subsidy are 
increasing or decreasing in terms of participation. We can then calculate 
the correlation between these predicted values P H and P K . If the correla- 
tion is negative, then the firms that were more likely (than average) to be 
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t ami liar with the program were less likely to participate. Thus, a promo- 
tional effurt that doubled the number of knowledgeable firms would be expected 
to more than double the number of firms participating. (For a more detailed 
explanation see Appendix b.) A positive correlation implies that the effort 
would less than double the number of participants. In this way, we can deter- 
mine whether returns to informing firms about the program are increasing or 
decreasing in terms of participation rates among knowledgeable firms. 

Correlation between predicted probabilities of familiarity with each pro- 
gram and conditional participation in each program (using the instrumental 
variable mocel s from the targeted programs) were calculated for all firms in 
the estimation sample. These estimates are reported as follows. 



Given the normality assumptions behind the estimation of the probit 
model, the statistic 1/2 1 n[ (l + n )/( 1-rj )] will be normally distributed 
with mean 1/2 1 nLU + n )/(l-rj ) j and variance l/(n-3); where n is the 
sample size (4,528) and rj is the true correlation for the j th program. 
(The sample is not entirely random however, a tact that may bias these esti- 
mates. Also, in general, sample correlations are not unbiased estimates of 
true correlations.) The hypothesis that each ot these correlations are zero 
was tested and rejected at the .01 level in every case. 

These results indicate that a firm with higher-than-average probability 
of familiarity with one of these programs has a higher-than-average proba- 
bility of participation once informed. The implication of this is that were 
the government to embark upon a promotional campaign that doubled the number 
of firms familiar with one of these programs, the number of firms participa- 
ting would increase but would not double. Diminishing returns to expanding 
familiarity is greatest for the WIN program and smallest for the NJTC program. 
The firms that are most likely to participate already know about the programs, 
so efforts to increase usage by increasing familiarity inevitably face dimin- 
ishing returns. 



3.4.5 Pol icy Impl ications 

This examination of the pattern of familiarity with and participation in 
employment/training subsidies yields a number of insights into the barriers 
that have kept participation in the targeted employment subsidy programs at a 
relatively low level. The single most important barrier is lack of knowledge 
of the existence and the rules of the programs. 

tfforts by program administrators to overcome this ignorance by personal 
contact with employers are shown to have a significant impact on whether a 
firm is familiar with and participates in targeted employment subsidy pro- 
grams. Some states have been very successful in marketing TJTC. At the time 



r TJTC 
r WIN 
r CETA 
r NJTC 



.205 
.4U6 
.207 
.099 
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of our interview, Georgia, South Carolina, and Alaska had participation rates 
that were ten times those of California. The willingness of firms to parti- 
cipate in these programs does not vary appreciably from state to state; what 
does vaify are the policies and commitment of the local administrators of the 
program. It is the lack of the local employment services commitment to pro- 
moting the TJTC program in most parts of the country that is responsible for 
the low: partici pation. One Oregon employer found nis local employment service 
office /ignorant of TJTC and uncooperative. He claimed they were not even set 
up to Certify the eligible workers that he found and hired; he had to ao down 
to the/ office to teach the staff there how to certify someone. 

The other major finding is that the nonpecuniary cost of parti ci pati ng is 
significant and largely fixed in nature. In our data this results in large 
firms with many unskilled jobs being more likely to participate. Once a f i irm 
has learned how the program works and has developed channels for recruiting 
eligible workers, the costs of hiring additional eligible workers fall. The 
result is that while most firms do not participate some of those that do par- 
ticipate hire large numbers of eligible workers. There is, for instance, a 
janitorial service company in an eastern city that is alone responsible for 1 
percent of the entire nation's WIN tax credit claims in the 1978-1979 period. 
Hiring of subsidy eligible workers is highly concentrated in a few firms. 
Even though less than - 1 percent of all workers are subsidized, the typical 
subsidized worker is working at an establishment at which 14.6 percent of the 
firm's employees are subsidized. 

It is important to keep the marginal costs of hiring and certifying 
additional workers low and, if possible, to make them lower. Gne approach to 
lowering the costs would be for local employment service offices to offer to 
screen all job seekers who come through its doors for eligibility if some 
large local employers will give them standing job orders to fill. It may be 
that the most efficient way to reduce the structural unemployment of welfare 
recipients and disadvantaged youth is to encourage what seems to be a tendency 
for certain employers to specialize in hiring and training this disadvantaged 
popul ation. 

The outreach efforts of local program administrators also need to take 
into account the greater reluctance of firms that are unionized and offer job 
security to partici pate in these programs. There is a trade-off between the 
quality of jobs a firm offers and its likelihood of responding favorably to a 
recrui tmeiit effort for targeted employment subsidy programs. 
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NOTES 



1. It is possible that exclusion of the firms that did not answer all of the 
necessary questions could cause same selection bias. There is no simple way 
to eliminate this problem, however. 

2. Many of our respondents seem to have misunderstood the question about 
hiring through CETA-OJT and reported the hiring of any CETA referral instead. 

3. The calculated multiplier is itself an approximation of F^(XB) generated 
from a table of standard normal probabilities. 

4. It is also possible, however, that this variable is picking up , the effects 
of rapid turnover. Rapid turnover, should increase the likelihood of partici- 
pation in a recrui tment subsidy. Also note, however, that the variable was 
positive and significant in the employment-increase model for NJTC (equation 
3, table 3.4). The NJTC program was not a recruitment subsidy and in any 
case, turnover is not likely to effect actual increases in employment in res- 
ponse to a subsidy. We conclude, therefore, that that firms that have diffi- 
culty getting rid of newly hired workers that do not work out seem to be less 
willing to participate in the targeted programs. 



APPENDIX 3A 

A Theoretical Model of the Decisions of a Firm Whether to 
Participate in a Marginal Empl oyment-Subsidy Program 



Under the usual assumptions about the behavior of a profit-maximizing 
firm we expect that if tne production function allows for substitution be- 
tween labor and other inputs, a fall in the wage rate, ceteris paribus, will 
always result in an increase in labor hiring. Employment-subsidy programs 
attempt to induce firms to hire more workers by reducing wage costs, A mar- 
ginal subsidy of, say, 10 percent of wage costs is not equivalent to a 10 
percent fall in the market wage, however, since only workers hired beyond 
some base employment level, set by the program's administrators, are subsi- 
dized. Furthermore, marginal subsidy programs require that the firm verify 
the eligibility of all subsidized workers. The process of applying for the 
subsidy and certifying eligibility imposes costs upon the firm. Thus a firm 
may elect not to respond to the offer of a subsidy in return for an increase 
in its labor force. 

This appendix develops a simple theoretical model of the decision of a 
profit-maximizing firm whether or not to hire any workers through a marginal 
employment-subsidy program. The model is first used to examine a subsidy of 
the most general type, wherein the government pays a fixed percentage of the 
wages of any workers hired beyond some employment threshold. It is then 
shown how the conclusions of the analysis change when the subsidy is offered 
as a flat payment on all workers, and/or when thp program is targeted to 
specific types of labor. Finally, a discussion ' ome of the limitations of 
the theoretical model is presented. 



A. Participation in a general Fixed-Percentage Subsidy 

Consider the problem of a firm attempting to maximize profits from the 
sale of one product in a competitive output market. The firm produces its 
product with a set ot factors purchased in competitive input markets. 
Labor, 1, is one of the factors of production and is substitutable for the 
other factors. Because the input and output markets are competitive the 
firm treats all prices as exogenous. Its profit function tt(P, W) is de- 
fined over the wage rate, W, and a vector of all other prices, P. The value 
of the' profit function at (P, W) represents the firm's profit if it opti- 
mizes over all inputs and output at those prices. 

Suppose that the government offers to subsidi ze_ the hiring of any em- 
ployees hired beyond the base employment threshold 1. That is, if the firm 
agrees to hire more than T workers,_the government will pay a fixed per- 
centage, S, of tne wages of the (1-1) additional workers. Thus, the total 
subsidy payment to the firm, T, is defineo as 

(1) T - maximum [U, SW(l-T)] 
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Suppose further that the government sets I as a proportion of the firm's 
previous employment 1 q. Let T be set such that T = K1q> where K is a 
positive constant.^ 

There is no reason to expect that participation in a subsidy program is 
costless. Not only must the firm bear the administrative costs of applying 
for the subsidy and verifying the eligibility of the workers, but the firm 
may fear that participation will entail closer government scrutiny of hiring 
practices or tax records. (See Parkas et al.) "inus participation may in- 
volve both explicit and implicit costs. Suppose we represent these costs by 
C and assume that they are a linear function of the number of subsidized 
workers. That is 

(2) C = a + b(l-T) 
where a, b > 0 and b < SW. 

When the cost o* participation is linear in labor hirea, the first or- 
der condition for a maximum of profit with respect to labor is tne same for 
the participating firm whether the subsidy is marginal or on all units of 
labor. Thus we can use the profit function evaluated at a wage of (1-S) W + 
b, after subtracting off participation costs and the subsidy of the first 
workers, iJ express profits, tt s , when the firm participates. 

(3) tts - ir(P f (l-S)W + b) - SWT - a + bT2 

Given the conditions assumed, the firm will elect to participate in the sub- 
sidy program if it is profitable to do so, that is, it will participate if 

(4) tt(P,(1-S)W + b) - SUT + bT > tt(P,W) 

For finite values of a and ere will always exist some value of S 
which satisfies inequality (4). In ^actice it is reasonable to assume that 
there are values of S less than unity which will do so, i.e., the government 
can yet the firm to participate with some subsidy rate less than 100 percent 
of the wage of the marginal worker. Assuming that (P,W) is continuous in W, 
there exists some critical subsidy rate, call it §, at whici^ the firm is 
indifferent between participation and nonparticipation. At S, inequality 
(4) becomes 

(5) tt(P,( a . :>)\4 + b) - SWT - a + bT - tt(P,W) = 0 

At any subsidy rate larger than S the firm will participate and at any sub- 
sidy rate smaller than it will not. 3 We can rewrite equation (5) as 

(6) t(P,(1-S)W + b) - ir(p,W) = SWT + a - bT 

To derive an implicit S in terms of some characteristics of the firm we 
can expand the left hand side of (6) into a Taylor Series. 4 

(7) £ 9 n 7T(P,W ) (t)-bW) n = SW T + a - bT 
n=l 3W n n! 
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Hrom the (jroperties of remainder terms in Taylor Series, we can find some W, 
where (l-s)W < W < W, such that 

(8) 3tt(P>W) (b _ - w) + 3tt(P w) (b-SW) 2 = swT + a - bT 
8W 3W 2 2 

This formulation is convenient because it allows us to use the derivative 
properties of the profit function (see, e.g., Varian, p. 31) to convert the 
left hand side of (8) into a more easily interpretable form. These 
properties allow us to restate (8) as 

(9) . 5 ] w (Sw - b) 2 , - 

l w (SW-b) - ~$r A = (SW - b)l + a 

where l w is the level of labor input which the firm would select^ at W and 
1ft is the level it wo»i!d select at w. Dividing through by (SW - b)l w 
yields 

n b 1_ a 

(10) 1 - 2 (S - w) = l w + (SW - b)l w 



where 
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The n is an approximation of the elasticity of labor demand at W. 5 It can 
be shown that under common assumptions about the nature of the production 
function n is bounded below by the elasticity of labor demand at W and above 
by the elasticity at (l-S)W. If the elasticity is relatively constant over 
tne range W, (l-S)W then n is a relatively good approximation of n,^the 
elasticity at W. Vfe will hereinafter make this assumption and replace n by 
a simple n.6 

Equation (10) can be made more intuitively useful by making some as- 
sumptions about l w , the level of labor which would be hired if no subsidy 
were offered. We have previously defined 1 0 to be the labor hired in the 
period prior to the offering of the subsidy. Suppose we let g be the peri- 
odic growth rate in the firm's labor demand in the absence of the subsidy. 
Then 

'w - (1 + s)i 0 

Substituting this expression into equation (10) produces 



(id 



1-2(5 



1+9 (SW-b)! w 



rate of 
dy. the 



(11) represents an implicit function of the critical subsidy 
of the elasticity of labor demand, the (autonomous) yrowth 
labor demand,, the fixed and incremental costs of obtaining a subsi- 
waye rate, the number of workers the firm would normally employ (if 



tquat ion 
rate, S, in terms 
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no subsidy were offered), and the minimum proportionate increase over 
previous employment which is necessary to qualify for the subsidy. This 
criticaV-subsidy equation yves us a mean* of seeing now these factors 
affect the firm's participation decision. "or any given subsidy rate, S, 
ottered by the government, the firm participates if S > S and refuses to 
participate if 5 < S. We can predict the directions of the effects of the 
above characteristics upon tne likelihood ot participation by observing 
their impact upon the quantity (S - S). This is accomplished by taking an 
implicit partial derivative of § in equation (11) with respect to the vari- 
able of interest, and signing the resultant expression. This is do^e bo low 
for each variable individually. 

i) Labor hired at W (the "Size" of the firm ): Differentiating (11) 
with respect to yields 



(12) 



as 
91 w 




-n 

"2 + 



aw 



2 

(SW-b) 1 W 



< 0 



Holding other characteristics constant, the larger the firm is in terms of 
the size of its normal labor force, the smaller is the minimum subsidy rate 
required to induce participation. Thus the larger the firm is the more 
likely it is, ceteris paribus, 
subsidy program. It can be seen 



to participate in this type of 
from (12) that it is the existence 



costs of obtaining this subsidy that causes this effect (a=0 

There is another reason why these programs may favor larger f 

We have implicitly treated the cost parameters a and b 3v. 

constant across firms. It is possible however that larger 



=> 
rms _ 
3v. i f they 
f i rms enjoy 



maryina I 
ot fixed 
3S 
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0). 

however, 
were 
eco- 



decreasi ny 
tne appl ication 

i s 



nowics of scale in personnel management. This would imply that a and b are 
functions of l w since large firms can more efficiently process 
and certification materials. It i* straightforward to show 

as 

chat if b is a decreasing function of l w the sign of TT^ is negative 
even if a = 0, In tne presence of fixeu participation costs, and/or 
economies of scale in processing certification materials, participation in 
marginal subsidy programs is inherently more attractive to larger firms. 

are experiencing more 
I i ke 1 y to parti ci pate. 



Growth rate: liquation (11) can be used to 
rapid autonomous growtn are , 



show 1 
ceteri 



f i rms 

ri hus . 



wh i c h 
more 



(13) as 



(1^) Z 



aW 



2 + (SW-b)' 



This is an intuitively clear 
are more likely to qualify 
respond to the incentive of i 
is more likely to exceed the 



then ly is greater than T and all work*, 
are subsidized. If y is less tnan 



notion since fi rms which are rapidly growi ny 
for the subsidy even before tney consciously 
ower wage oosts. That is, for such firms, ly 
threshold, for any given K t if g exceeds K-l , 
s hired in response to the program 
,<-i, a portion ot any increase in labor 
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hiring yenerated by the proyram will be unsubsidized. Thus, for example, if 
K equals 1.02 (like the threshold for the New Jobs Tax Credit) and the firm 
has a zero yrowth rate, the first 2 percent increase in employment in res- 
ponse to the subsidy offer will cost the firm the full wage* Such a condi- 
tion would reduce the likelihood of a response to the proyram. 

iii) The waye paid for u n it of labo r: Di fferentiatiny (11) with res- 
pect to W yie Ids 



(14) 



as 

3W 



nb 



2W 



aS 



(S-b) l w 



-n 



aW 



(SW-b) l w 



< 0 



Equation (14) implies that as lony as there are fixed and/or incremental 
costs associated with hiriny workers throuyh the subsidy proyram, hiyh-wage 
firms will be more likely to participate, ceteris paribus. If the yovern- 
ment pays a fixed percentage of the wage cost of the additional workers, 
than as W rises, the fixed cosL represents a smaller portion of the total 
subsidy payment given the number of workers hired. Also, the effective p^r- 
centaye subsidy, when there are' i ncremental costs, is S - b/W. As W rises, 
the effective subsidy rate increases. It will be shown in the next section 
that the effect of the waye rate is sensitive to whether the subsidy is a 
fixed percentage of the wage or a flat payment of all workers. 



iv) 
for labor 
ment 



Elasticity of labor demand : Finns which have more elastic demands 
ceteris paribus, are more likely to respond to an employ- 



input, 
subsidy. 



(15) 
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(sw-b) iy 
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In our context the elasticity 
as a characteristic of the fi 
tt-risticr liven the prices 
kets, t dsticity of labor 
function, /-utnough the product 
elasticity can be e/pected to 
of tne firm; Below ure com 
which we expect on a_ pri ori ijr 
demand, and thus the Tfkel i hoc 



of labor demand should be viewed not so much 
rm but as the interaction of various charac- 
faci ny the f i rm in i ts input and outp ji mar- 
oeinand is determined by the firm's production 
ion relations cannot be observed directly, the 
correspond to some observable characteristics 
idered thre^ such characteristics of the firm 
^•.i;Kis to be related to the elasticity of labor 
d of participation. 



Type of industry: 



*) _ 

tic^ty vanes across 
cercainly differ widely 
It is difficult to form 
rical studies of el asti cities 



One reasonable prediction is Uhat the waye e!as~ 
types of industries, •■: t ;.:e production techno! oyies 
between^ say, manufaccur \ ny and service industries, 
expectations nowever abouc which is yreater. Empi- 
of labor demand rely almost exclusively upon 



data for either manufacturi ny industries or all pri vate-nonfarm employment 
(see Harnmennesh 1975 and Hammermesh and Grant 1979). We cannot predict with 
oiiv degree of confidence, therefore, which types of industries are mo^e 
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or less likely to participate in employment-subsidy programs. It is expec- 
ted, however, that variation among industry types will occur. 

tr Distribution of the workforce among types of workers : It is rea- 
sonable co expect that the di stnoution of the firm 1 s labor force among 
types of workers will have a significant effect upon the wag^ elasticity of 
labor hiring. Studies of short-run elasticities of labor demand which Cal- 
culate values fory both blue and white collar workers are not in agreement 
about which is the higher value, although they all seem to produce signifi- 
cantly larger elasticities for one than for the other (see Hammermesh and 
Grant 1979). Thus, firms that differ in the proportion of white vs. blue 
c lar employment may differ in the likelihood of participation of subsidy 
programs, but the direction of the difference is unclear. 

Studies of elasticities for different age categories of workers by 
Anderson (1977) and Grant (1979) report values for the fourteen to twenty- 
four age categories which are more than twice as high (in absolute value) as 
for older workers. Firms with nigh proportions of very yowng workers would 
be expected to have a higher overall wage elasticity. It is quite possible 
that some of this difference is attributable to variations in skill levels 
between younger and older workers. We might, therefore, expect that firms 
with higher proportions of young and/or unskilled workers would, ceteris 
paribus, be more likely to participate in marginal subsidy programs. 

Summarizing briefly, the theoretical model predicts that the likelihood 
of participation in a "fixed-percentage", non-tarr,eted marginal employment 
subsidy will vary direct*) with the size of the firm (in terms- of its labor 
force), the autonomous growth rate of labor demand, the wage paid per unit 
of labor, and the elasticity of labor demand. It was argued that the elas- 
ticity of labor demand would be related to factors such as unionization, 
distribution of labor force among occupation and skill classes, and type of 
industry. The degree of unionization was expected to vary inversely with 
the likelihood of participation. The proportion of workers in lower skill 
classes was expected to be positively related to participation, and the 
variation across industry types was considered uncertain. 



B. Extension of the Model to Alternative Program Designs 

The theoretical model presented in part A related to a subsidy which 
paid a fixed percentage of the wages of any subsidized worker brought into 
the firm. The subsidy was offered on ail type; of workers. In fact, al- 
labor was implicitly considered homoyen- Though this serves as a usefV 

benchmark in evaluating employment suos.tJies, in practice the:;e progrw; 
vary a great deal in design. As stated earlier, many subsidies, like tm 
WIN and TJTC programs, are targeted to particular categories o.~ workers. 
Some proyrams offer a flat payment on subsidized workers, such as trie French 
Incentive Bonus for Job Creation and the British Small Firms employment 
Subsidy. Even the NJTC, TJ TC, and WIN programs, which pay fixed percent- 
ages of wages below the FUTA wage base, become flat-payment subsidies above 
tTuFlevel of wages covered unter FUl'A. (For more information on all of 
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these programs, ^efer bdCk to chapter 1.) Fo: these reasons, it i2 impor- 
tant to consider how sensitive the conclusions in Part A are to Wz dis- 
tinctions between fixed-percentage and flat-rate subsidies. Under riding 
i) the distinction between targeted and non-targeted subsidies is drawn, 

i) Flat-paym ent subsidies . Suppose the government offers a payment cx 
a fixed dol l'sY~val ue for any subsidized workers hired. We can restructure 
equation (10) to represent a critiical subsidy payment rather than a criti- 
cal subsidy rate, the term "§" is now used to signify a dollar value and is 
implicitly defined as follows, 

(16) n (s-b) K a 

1 - 2 W - l + g + ( §. b) i H 

Following the method used in section I we can differentiate S with 
respect to the growth rate, the size of the firm, the elasticity of labor 
demand and the wage paid to workers. On./ in case of the wage do we observe 
a reversal in the direction of the effect when the subsidy payment becomes 
flat. ..." ~ 



(17) -n_ 

8W = 2 
2W 



-n 

2W + " 2. 



(S-b) 1 W 



> 0 



The effects of the other variables have trie same sign as in the case of a 
fixed percentage subsidy. The reversal of the effect of the wage rate upon 
the likelihood of participation, when a subsidy is a flat payment as opposed 
to a fixed proportion of the wage, is intuitively quite reasonable. Given 
incremental costs b and payment i>, the effective subsidy rate, (S-b)/W, 
falls with W. High wages imply lower percentage reductions in wage costs 
for any given payment. 

ii) Targeted vs. general subsidies . The theoretical model presented 
in part A relates to a marginal subsidy on all types of workers. The sub- 
subsidy paid by the government reduced the wage, W, paid to the implicitly 
homogeneous input labor. To apply the model to a targeted wage subsidy we 
could simply define a set of wages W, W = (Wj, Wo. . . .) , and let the sub- 
sidy pertain only to W-j , the wage paid to the i t! * type of labor. It is 
straight forward to show that the only adjustment to our conclusions is that 
the variables g, n, W and ly in equation (11) are now the growth in de- 
demand, wage elasticity, wage, and pre-subsidy level of hiring, respective- 
ly, of targeted labor. As it is structured, t,.^ lOdcl can be applied to a 
marginal subsidy on any factor of production. There are important differ- 
ences between targeted and non-targeted programs, hoover, which the model 
does not Cctpture. 

because targeted subsidies apply only to specific groups of workers, 
employers must verify the eligibility of each candidate on an individual 
basis. This raises the incremental cost of hiring subsidized workers (b in 
our model) very substantially. Also, because targeted workers are generally 
in population minorities tne cost of "searching" for an eligible worker is 



much higher under a targe: >d program. Finally, the very fact, that a worker 
is eligible for a spe i * :hsidy may stigmatize his or her in the eyes of a 
prospective employer. \n ^ceived n is.< associated with hiring these work- 
ers can be considered Edition to the incremental cost of participation. 

The arguments presented above suggest that a primary distinction be- 
tween targeted and nontargeted subsidies can be subsumed in the cost para- 
meter b. Targeted programs have significant incremental costs while general 
programs do not. Increases in these incremental costs reduce the likelihood 
of participation. From (11) 

(18) 3S 

3b = W > U 

Tne theoretical model assumed implicitly that b was constant ' ac ross all 
types of firms (though it was admitted that larger firms might be more ef- 
ficient in personal matters and thus have lower incremental costs). When a 
subsidy is targeted, however, thes^ costs mi ynt be influenced by various 
characteristics of the firm rind its location. 

Larger firms not only have larger personal staffs, they also have 
larger applicant pools. This implies that larger firms will encounter 
targeted workers wore frequently than smaller firms; a fact which should 
reduce the cost of "searching" for targeted applicants. 7 Furthermore, 
large firms will presumably have greater experience in dealing with all 
types of workers including those -in targeted population groups, This 
greater experience should tend to reduce the perceived ru? of hiring 
eligible workers. The expected positive effect of size upon participation 
should, for these reasons, be even greater in the case of a targeted wage 
subsidy. 

Certain characteristics of the firm's location should also influence 
the incremental hiring costs. Because targeted workers generally fall into 
small subsets of the population, the relative density of these groups in the 
local populace should affect the cost of funding eligible workers and thus 
the likelihood of participation. This factor might also affect the experi- 
ence the firm has in dealing with targeted workers and thus the perceived 
risk of firing them u Also, the responsibility for assessing the eligibility 
V candidates is usually that of the local Job Service office. Sometimes 
their offices make a point of evaluating all of their worker clients for 
eligibility. A firm operating in a locality which enjoys .a program enthusi- 
astic dob Service office will be more likely to encounter applicants who are 
already certified (and can so inform a prospective employer). Firms in such 
areas sruK-ld experience lower costs of participation. Finally, we should 
note that the size of the unemployed labor poo! should, ceteris paribus, 
help determine the difficulty the firm has in gelling additional workers. 
Ihe local unemployment rate should, therefore, have a positive impact upon 
partici pati on. 

iii) Limitations of the theoretical model . Any attempt to relate the 
theoretical results described above to employment subsidies as they would 



affect the behavior of actual firms needs to take account of two limitations 
of the model presented above. First, it should be remembered that labor in 
this model was implicitly treated as though it were infinitely divisible. 
In fact, even when hiring only a part-time worker, the firm pays the same 
certification costs as for a full-time worker. For very small firms, an 
added full-time worker may represent a substantial rate of growtn. Thus 
very small firms may be less likely to participate in these programs because 
they are likely to buy labor services in relatively small quantities. 

A second limitation of this model is its assumption that the firm oper- 
ates in competitive labor markets. The wage rate facing the firm for any 
type of labor is fixed. Not all firms face horizontal supply curves of la- 
bor. A monopsonist in a labor market would be less likely to participate in 
an employment subsidy program since additional hirings would require that 
the firm pay higher wages. It should also be noted, however, that the exis- 
tence of a flat labor supply is consistant with a situation which requi res 
employment subsidy. If wages were free to adjust completely we would pre- 
sumably witness full employment. This limitation, therefore, is a rela- 
tively minor one, 

Final ly, it should be noted that this model assumed a threshold employ- 
ment level which the firm needed to satisfy before subsidization began, 
programs such as TJTC, WIN and CETA are actually recruitment subsidies. 
They pay the firm a subsidy (tax credit) on any newly-hired workers. Lf a 
recruitment subsidy somehow prevents a firm from replacing workers already 
hired with new subsidized workers, then the recruitment subsidy is a special 
case of marginal subsidy; one for which K = 1. In practice, this is very 
difficult to accomplish. Also, firms experience genuine turnover of employ- 
ees, especially low-skill employees. Thus, new workers are hired regularly 
without necessarily implying an increase in labor hired. The difference 
between a true marginal subsidy and a recruitment subsidy is, therefore, an 
important distinction which this model fails to account for. 
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NOTES TO APPENDIX 3A 



1. This is a standard technique for updating the subsidy threshold. The 
New Jobs Tax Credit, for example, subsidized that part of the firm's wage 
bill which was in excess of \02 percent of the previous yes-'s wage bill. 

?. The first order condition for a maximum of profit with respect to labor 
for the firm hiring more than"! units of labor is the same whether the sub- 
sidy is marginal or on all laDOr. Tnerefore, all input levels are the same, 
ceteris paribus, and we need only subtract out the subsidy not paid to the 
first! units ot labor from the value of the profit function evaluated at 
the subsidized wage. It there are costs associated with participation, we 
evaluate tne profit function at. the effective subsidized wage ((l-S)W+b) and 
subtract off the fixed cost. This formulation can only be used, however, if 
we assume that the cost-of-pa- ti c i pati on function is linear in labor. That 
i s , we must assume that d^C - o. 

_3tt 

3. This follows from the t,.'-<- that 3W < 0 it labor hiring is greater than 
zero. 

4 In nis study of worker participation in the rattle and Denver income 
Maintenance Experiments, AshenVel ter (1980) usee a similar technique in- 
volving the individual's expenditure function. The idea of employing the 
profit function in a model of firm participation in employment subsidies 
occured to me atr.er reading Ashenfel ter' s paper. 

5 It should Je noted that if we follow the common practice of throwing out 
of the Taylor series terms of order higher than 2, we get exactly the 
elasticity of labor demand at W. 

6 It can be shown that if we make some reasonable assumptions about tne 
production function n will lie between the values of the elasticity at w and 
at (1-§)W. What we need to assume is that f 1 " (1 )>0, VI >0. The common 
assertion that the marginal product of labor approaches zero asympototi cal ly 
as I grows without bound requires this same condition on f . Thus our 
claim is not far removed from standard production theory. 

The assumption about tne relative constancy of the elasticity of labor 
demand is also not unusual in production theory. The restricted Cobb- 
Uouglas function is a common expanse of an insolastic technology. (See, 
e .g. , Varian , p. 21) - 

7. Upon close examination this argument can be seen to rely upon the indi- 
visibility of labor. Suppose 10 percent of unemployed laboreis are tar- 
geted, and therefore Kj percent of all job applicants are targeted. A firm 
which gets ten applications per week will receive an average of one applica- 
tion per week from a targeted worker. A firm with one applicant per week 
will not have 10 percent of its applicant pool fall into the targeted cate- 
gory each week, however. The one worker it sees will either be targeted or 
not. It may wait weeks before a targeted worker applies. 
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APPENDIX 3Li 



Econometric Methodology and Related Issu es 



po\, appendix discusses the econometric issues relevant to the estimation 
of the empirical models. Section 3.B.1 describes the multivariate probit mod- 
el. Section 3.B.2 discusses sample-seiection-bias and section 3.B.3 discusses 
the correlation between predicted familiarity and predicted conditional par- 
ticipation. 



This section derives the empirical specification of our models of famili- 
arity with and participation in employment subsidy programs. The multivariate 
probit model provides a useful framework for determining which factors contri- 
bute to the likelihood of one outcome in an event with two possible outcomes. 
Suppose we wish to predict whether a particular firm (the i th firm) will 
participate in a given employment subsidy program, given a vector of the 
firm's characteristics Xi , Xi = ( Xi i» Xi 2 . . . Xi k) • Th e firm is 
assumed to participate in a specific subsidy program if the net benefits of 
doing so are positive. Suppose further that the net benefits NB-j are a 
linear combination of the characteristics X-j and an error term. That is 



Where B is a vector of constants and c -j has mean 0 and variance o 2 0 If 
the number of variables contained in X-j is sufficiently large then NB will 
be approximately normally distributed (by the Central Limit Theorem for Sums 
of Random Variables.) 

The firm participles in the program when net benefits are greater than 
zero. Thus the probability of participation, pH^ i S such that 



The error term ^ will be normally distributed (given Xi) and it is 
straightforward to show that 

(3) Prob(x l B + c > 0) = Prob(e. > . X 'B) = F(xV) 
i i ^ii 

where B* is the vector B normalized by G 2 : d nd F(-) is the cumulative 
normal distribution function: 



3.B.1 The Probit Model 



(1) NB-j = x.B t- e. 




Xi B 

/ 



* 1 



(4) F(XiB*) = 



2tt exp(-V 2 /2) dv 
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Thus, we can define P H to be such that 

i 

(5) P H = FIX'.B*) 

1 i 

An estimate ot the vector B* (referred to hereinafter as simply B) in 
(5) can be obtained by the maximum-likelihood technique using a sample of 
individual firms for each of which we have information about the vector 
and whether or not the firm participated in the program in question.! 

This is accomplished by choosing a B to maximize the log of the likeli- 
hood function: 

(6) L = ElnK(XiB) + El n( l-F(Xi Bj ) ) 

icR icK 0 

Where K 1 and Kq are sets containing the observations with, respectively, 

pH = l and P H = u 
i i 

/■V 

We can use this estimate, call if B, to predict the impact of a change in 
one of the X variables upon the probability of participation. 

3pH 
l 

3X .. = F* ( X-j B)*Bj » where X-jj is a component of X-j . 

3.B.2 ^ Sample-Selection Problems in Estimating t he Likeliho od 
of participation Conditional Upon Familiarity 

Suppose it is our intention to examine how various characteristics of the 
firm and its location will influence the likelihood that it will participate 
in a subsidy program cabout_ w hich it has been informed . (Which is what we do 
in chapter 3.) 

It is possible to estimate the probability P H , conditional on familiar- 
ity and characteristics X 1 ^, that a firm will choose to hire a subsidized 
worker, and the probability pK, conditional on X&, that it is aware of the 
program in question using a multivariate probit approach described above. 

(7) P H = F(X H 'B H ) + gH 

i i i 

(8) P K = F(X K 'b k ) + e;k 

i l i 

Where all notation is as in 3.6.1. 
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Suppose we define Kj = l to be the event that the i th firm is familiar 
with the proyram and Kj=0 be the event that it is not; and let Hj=l be the 
event that it participates and H-j=0 be the event that it does not. Our 
stated intention in chapter 3 is to estimate the probability of participation 
given familiar ity with the program i n question . Rather than estimate equation 
(7) , we want to estimate 

(9) pH = Prob (Hi*l|Kj=l) - F ( B H |Kj = 1) + E i 

We can estimate B H in (9) by using a probit model on a sample which 
only includes firms which were familiar with the program in question (those 
for~whicn K = 1). Since only firms which are familiar with the program are 
part of the sample which estimates (9), the probability of participation is 
estimated on a censored sample. This raises the possibility that sample- 
selection^bias problems will emerge if tho^e are unobservable factors which 
jointly influence both knowledye of ,and participation in employment subsidy 
programs. 

To see this, suppose that there exist unobservable factors which influ- 
ence both p H and P K . Because they are unobservable, their effects will be 
confined to the error term, implying that and have a nonzero covari- 
ance. For simplicity let's assume that the covariance is positive; that is, 
that firm's which have an unmeasured tendency to be more aware of programs 
like these are also more likely to participate in tnem given their level of 
knowledge. 

(10) Cov (e*, E H) > o 

The estimate of B H , call it B H , is produced using only firms which know 
about the program. Firms with positive values of e!> are more likely to know 
and therefore more likely to be included in the sample which estimates b . 
For any tinn randomly drawn from that sample therefore, E ( K |K = 1) > 0. 
But e K and e H are positively correlated. This implies that 
i i 

(11) E(e H |e K > 0) > 0 



Trie expected value of ei is nonzero for firms in the hiring sample, and 
therefore, the estimate B H is biased. This bias will persist even in very 
large samples. 

|o test for tne existence of such unobservable influences, we need to 
discover a component of x K which is a significant determinant of knowledge, 
P K , but can be expected co have no influence on participation given know- 
ledge, P H . [his variable can be included in the equation which estimates 
P H , and it it appears to nave a significant effect we have strong reason to 
be suspicious of trie existence of some latent variables. 
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To see this, suppose that there exists some unobservable L\ which 
positively influences both p H and p^, and some Y-j, a component of x^» 
which affects knowledge but has no impact on hiring. For illustration, sup- 
pose Yi affects knowledge positively. A firm with a low value of Y^ 
should be less likely to appear in the hiring sample. The presence of such a 
firm in that sample in spite of a low Y j indicates the existence of some 
latent variable which "makes know! edge more likely. But this variable also 
positively influences the hiring decision. The combination of a low value of 
Y and appearance in the participation sample is more likely, therefore, to be 
associated wi th a high va I ue of P H . Thus , Y will have a si gni f leant nega- 
tive coefficient in equation (9) despite the fact that it should have little 
or no influence on p^ # A result that would calm our fears about latent 
influences and the attendant selection bias, would be a coefficient of Y in 
equation (9) which had a value very close to zero (relative to the other co- 
efficients) and had a very small t statistic. If either of these conditions 
failed, the test for selection bias in the participation equation would be 
regarded as inconclusive. 2 

The procedure described above does not constitute a "test" for selection 
bias as we normally conceive of statistical tests. Indeed, simple procedures 
for testing selection bias in the probit framework have yet to be developed. 
It is. useful, therefore, to have an alternative indicator of the presence of 
selection bias in this type of model. A second approach to this problem is 
described below. 

From elementary probability theory, we can see that, given a vector oi 
firm cnaracteri sties Xj , the probability that the i th firm will partici- 
pate in a given program is such that 

(12) Prob (Hj=l|Xi) = Prob ( H-j s l ; K-j = 1 »X j )*Prob( Kj =1 1 X-j ) 

Suppose we let the vector Xi contain both Xj and X"; that is, all vari- 
ables affecting either knowledge or parti ci pati on-gi ven-knowl edge . We can 
then estimate a reduced form probability of participation, conditional on X, 
for all firms. (That is, we can estimate the left hand-side of (12). The 
predicted, pH, from this estimation gives a consistent estimate of the pro- 
bability that a randomly selected finn will participate in the program. If we 
also estimate the probability of knowledge, p^, for all firms, we can use 
equation (12) to give a consistent estimate of the conditio nal probability of 

participation, p^ . Fran (13) we can see that 
i 

(13) p?H „ pH / pK 
i l i 

An alternative estimator of p^H f and one which will reveal structural 
relationships between and X for participating firms, is that predicted 

[iW which results from a probit model of Prob .(H ( j = l |K=1 ,Xi ) • That is, 
we can produce another estimate of p^ H , call it pyH , from predicting par- 
ticipation for those firms, and only those firms, which were familiar with 
the program. ( Thi s is the model of i n teres t to us in thi s chapter . ) If 
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scketiori bias is a serious problem in the estimation of Prob(H-j = l | K=l ,X-j ) 
then we should observe substantial differences between the alternative 
estimates p tH and p CH * for those firms familiar with tne program (p CH * 
does not exist for the unfamiliar firms). 

Jo t inake an alternate "test" for selection bias, estimates of Pi, Pi, 
and^pCH 1 were , nade fop eacn program. . The ratio of p? to p!> was compared 
to p^ 1 for each familiar firm. This allowed us to calculate a mean "per- 
cent error" in the estimate of the conditional probability. 3 



3.B.3 Predicting ti^e Returns to Promotional Effort: 
The Correlation Between predicted Familiarity and 
* predicted Participation 

Because many firms are slow to, discover the existence of employment sub- 
sidies, the takeup and therefore the impact of a subsidy in the early periods 
of its implementation depends upon the effectiveness of the efforts to inform 
employers of its existence. Because these efforts are costly, it is useful to 
have information about the additional participation which is likely to be gen- 
erated by additional promotional activity. By estimating both the probability 
that a randomly selected firm will know about a program, given a vector of 
characteristics xlj 1 , and will participate once informed, one can predict 
whether the returns to informing firms about the subsidy are increasing or 
decreasing in terms of participation. 

To see this note that if we can predict P 1 - and P^ for any firm if 
yiven and we can estimate the covariance between these predicted 

values P H and pK respectively, over a sample of firms (or, normalizing by 
their variances, the correlation of p H and p K ). The covariance of predic- 
ted values p H and p K is the expected value of the product of their devia- 
tions from their respective means *p H and p" K . 

(14) Cov (pH, pK) = EL(pH-pH) (pM*)] 

A positive covariance implies that when p K is above its mean, P H is expec- 
ted to be above its mean and vice versa. That is 

(15) Cov (pK,pH) > o => E[(P^-"P H ) (PK - ■ P*) > 0] > '0 

Thus, a positive covariance suggests that firms which were more likely than 
average to know about the program were more likely than average to partici- 
pate. Firms with high will be concentrated among the knowledgable group. 
But high P K implies high P H . The firms in the unknowledgeable group will 
have lower P. K and P H . Thus a promotional effort which doubles the number 
of participating firms should 1 ess-than-double the number of participant 
firms. This implies that 'c-ie returns ;;o promotion of the program are falling 
in terms of participation rdXd'\. A neyative covariance (correlation) would 
imply that returns are increas^g. 




Ml) It* 1 v APPENDIX 3b 



1. It" we let di of the i th »irm participated and d^=0 if it did not, 
the relevant likelihood function for the sample of firms is: 

n 1 1 

L = ir F(X B) :ll [l-F(X B)] 1 -^ 

i =1 i i 

Maximizing the log of this function with respect to B gives asymptotic 
efficient estimates of B. 

2. I am indebted to Gary Chamberlain for suggesting this procedure. 

3. This procedure resulted from a discussion with Chris Fl inn whom I wish to 
thank. 

/ 
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CHAPTER 4 



THE IMPACT OF TARGETED EMT LAMENT 
S.JSIDIES UN THE FIRM'S TOTAL "*S- \OYMEP<T 
John H. Bishop and Mark Moru j^ry 

In this chapter we examine the effect of targeted deployment subsidies-- 
TJ1C, WIN, and CETA-UJ r--on the level of employment of firms that use the 
subsidy programs. The primary purpose of targeted employment subsidies) is 
to change who is hired, not to increase the participating firm's total employ- 
ment. Nevertheless, theory predicts that targeted subsidies tend to increase 
employment for twe? reasons. First, they lower the marginal costs of certain 
types of labor— ta,: credit eligible workers. The incentive to expand employ- 
ment is the greatest when the wages of these types of workers are a major 
share of total cost^ or Lne firm is able to easily substitute these workers 
for capital or purchased ijfiputs. The second effect of targeted employment 
subsidies on employment comes through their effect 'on .cash flow. These sub- 
sidies increase the firm's cash flow, so small firms whose expansion has been 
constrained by lack of working capital may find that the increase in profits 
generated by the tax credit releases this constraint and allows the firm to 
expand. 

Two types of evidence of employment impacts are examined. Section 4.2 
reports the responses that were received from empl oyers when they were asked 
whether they expanded employment because of the programs. Econometric esti- 
mates of the impact of the subsidy programs on participating firms 1 employ- 
ment growth are presented in section 4.3 and 4.4. First, however, the reader 
must be warned against overi nterpreting the results of the analysis to fol- 
1 ow. 



4 . 1 A Warning Against the Fallacy of Composition 

Before beginning, it is important to warn the reader against the tempta- 
tion of adding together the measured program impacts from participating firms 
and treating that number as the measure of the impact of the program on the 
economy's employment level. The general equilibrium effects of such a program 
cannot be calculated in so simple a manner. Finding that the subsidy has 
caused participating firms to expand is neither a necessary nor sufficient 
condition for concluding that the program is successfully stimulating total 
employment in the economy. It i s ; not a sufficient condition because firms 
compete in both product and labor markets so an expansion by o:e firm ma\ 
cause a contraction by another. Finns also buy products and services '^oni one 
another so an expansion by one firm may also generate extra emplc?:;ent at 
other firms by increasing demand for their products or services. We suspect 
the first of these effects outweighs the second. R is not a necessary con- 
dition because targeted employment subsidies do not have ^o increase the em- 
ployment of participating firms to increase total employment in the economy, 
Their primary purpose is to induce employers (a) to hire workers with less 
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skill and experience tnan they would without the incentive and (d) to provide 
the more intensive training these new hires require. Even if the firm does 
not. increase its employment, total employment in all firms may expand if the 
disadvantaged worker who is hired because of the subsidy would not have been 
able to get a job without its help (because of the minimum wage or some other 
imperfection in the market) and the less disadvantaged worker w-no is displaced 
does find another job because he/she is part of a labor market in which wage 
rates adjust up arid down to equilibrate demand ana supply (Johnson 1981). 

With these caveats understood we will now tu r n to the evidence. We will 
first discuss tne employer response* to a direct question about whether they 
increased employment because of the subsidies. We a i so nave data on actual 
employment growth rates for different time periods: July through December 
iy/y and December 1979 until tne interview date. Since r,« measures of subsidy 
usage are available for lyyu tne specification of the models varies with trie 
time period of the dependent variable. 



4.2 Increases in blip 1 oyinent Repor ted to be Suosi dy Induced 

The LOPP/TjlC Survey asked employers reporting that they hired subsidized 
employees, "Did participation in the program we just talked about influence 
this estdbl isninent to expand total employment: by more than might otherwise 
have been done?" If they responded "yes," tney were then asked, "Approximate- 
ly how many additional employees were hired that wouldn't have been hired 
otherwise?" In this section we analyze the responses to these two questions. 

Before undertaking this analysis, however, we want to caution the reader 
against taking the answers to these questions too literally. We anticipate 
tnat trie responses to these questions will be biased toward zero or no effect. 
There are a number of reasons for thib expectation. Many survey respondents 
were not owners of the firms and thus were not tne people who decided whether 
total employment was to contract or expand. Despite this, the question elic- 
ited only one don't know. We suspect that to many respondents, "no" meant 
"no, not to my knowledge.' 1 Secondly, even when tne respondent was the owner, 
tnat individual may not have realized the influence a subsidy program was 
Mdviny on decisions. Tax credits and payments for CLTA-OJT contracts increase 
d firm's cash fk •■; T t. is not hdrd to see how improved casn flow could cause a 
firm to expand witiusul the owner realizing how much of that improvement is due 
to a wage subsidy scheme. When budgeting for a bid on a construction con- 
tract, a firm might take anticipated tax credits into account and thus be more 
likely to win tne contract. Nevertheless, respondents would quite rightly 
respond to our question by saying, "no, we expanded employment because we won 
tne contract." 

■It is for reasons such as tnis that economists a i ways prefer to judge the 
impact- of a policy by makiruj inferences fruni observation ot behavior rather 
tnan by asking decision makers why tney did what they did. The classic exam- 
ple of how misleading answers to why questions can be is the surveys conducted 
about business investment decisions. Almost all respondents reported that 
interest ra.-s are nev^r decisive (White 1956). Despite that, econometric 
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worr: on investment consistently obtains statistical ly significant coefficients 
ou the interest rate or cost of capital variables containing it. 

With these caveats understood, we can now e^emine our data on subsidy- 
induced increases in employment. A total of 313 firms received subsidies from 
one of the three programs. Eighty-three f i rri.i responded that they were influ- 
enced to expand total employment, i p, three did not know how many extra 
workers were hired, and four said n workers were hired. Thus, seventy- 
nine establishments, 25 percent o. receiving subsidy, reported an in- 
crease in. employment due to the sub^ . More relevant is the ratio of the 
total increase in employment to tne Local numbers subsidized, which is 2U.2 
percent. 

Should zo.Z percent be considered gratifyiny ly large or disappointingly 
viiaM? Comparisons with other surveys and other questions may help tne reader 
make this judgement. In the classic Uxford Economist's Research Group Survey 
abowt investment decisions, for instance, only 25 percent of the firms said 
the cost of capital was a factor in investment decisions (White 1966). In a 
1949 Mr ijpaw-Hi I 1 survey of large firms, only 7 percent said that a one-third 
docrea^e in the cost of equity capital would induce them to expand capital 
investments. Note that a finding that the increase in employment induced by a 
subsidy of 20 percent of the total number of subsidized workers is a much 
stronger result tnan a finding that 20 percent of the firms were "influenced" 
by a subsidy or that 2U percent did increase employment somewhat. Considering 
all of tne above, it is the author's opinion that 20.2 percent is remarkably 
high. 

In table 4.1 we examine how the net employment ratio varies with the 
characteristics of the firm. The ratio was 37 percent when the firm received 
only the WIN tax credit, 15 percent for CETA-QJT alone, and 22 percent for 
recipients of TJTC alone. Firms that combined WIN witu CETA had a net employ- 
ment ratio of 13 percent, and firms that combined TJTC with one other scheme 
had a ratio of 18 percent. Ki nns that used all three subsidy schemes simulta- 
neously had a net employment ratio of 26 percent. These firms were also the 
heaviest users of subsidy schemes, employing an average of 22.6 subsidized 
workers or 5 percent ot their total employment. 

Table 4.1 also allows us to examine the relationship between establish- 
ment size, industry, and the net employment ratio. Care must be taken in 
interpreting this raw data, one large user of suosidy programs can domi- 
nate a particular ratio. This is less ot a problem for small establishments 
and tor industries dominated oy small firms. The data seem to indicate thai 
si^all establishments and industries, sjch as wholesaling, professional ser- 
vices, arid retailing other tnan restaurants that are predominantly s:„al I 
firms, hdve the highest net employment ratio. 



4.3 July to_JJecembe r 1979 Employme nt Change 

This section contains the results ot regression expenm< relating em- 
ployment growth between July and December 1979 to the level u combined usage 
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TABLE 4.1 

RATIO OF KcPORTF'J INDUCED INC^ASF. IN EMPLOYMENT TO SUBSIDIZED EMPLOYMENT 



Subs I dy Program 



TJTC only 

WIN only ; v 

CETA-OJT 

WIN A C( : TA-0 JT 
TJTC & one other 
All three 



22% 

37 

lb 



18 

26 



1-4 
5-19 
20-4 9 

50-199 

J^>500 

500+ 



44$ 
"51 

7 

19 
31 
4 



Emp loyees In Est ab II shrrent 



I ndustry 



Fu I I Samp I e 



20.2? 



Fu I I Samp I e 



20-2* 



Construct I on 

L^w Wage Manufacturing 

Mining, Transporl .at Ion, 
Uti I ftles, and High W?ge 
Manuf actur Ing 

Whol-esa le 

Ret!il I 

EaM ng and Drink ! ng 
F I nance 

Personal, Business, and 
Rypalr Services 

Profess I ona I Serv Ices 

Fu I I Samp I e 



\2> 
1 1 

10 

28 
15 
11 

18 

25 _ 

20. 2% 



of CcTA, WIN, and TJTC in 1979, and to the change in level of usage from 1978 
to 1979, We would have preferred, of course, co study employment change over 
the twelve-month period from December 1978 to December 19/9. The necessary 
retrospective question was not asked, however. The change was normalized by 
trie average of the employment levels at the endpoints (and converted to a per- 
cent). Division by the average level of employment has the advantage of con- 
straining the proportionate change to between plus and minus two, a useful 
restriction when dealing with very small firms. 

The impacts of two aspects of firm usage of the programs upon employment 
growth were considered. The change in employment was related respectively to 
the percentage of subsidized employees in the firm's labor force (aga^n, a 
percentage of the average of the endpoints) and to the change in that uerc-dr.t- 
aue from 1978 to 1979, 

Theory tells us that the level of a subsidy influences the equi Mori urn 
level of a firm's employment. This implies that our dependent variable- 
change in employment at a f i rm--shoul d respond to changes in the number of 
subsidized workers available to and hired by the firing Measuring this change 
in subsidized hiring was not easy, however, for the level ot subsidized em- 
ployment was asked for only the most recent year of participation. The proce- 
dure tor measuring change in trie face of "this difficulty is described in 
Appendix B. 
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The empirical analysis of the employment i'nuact was conuucted on a sample 
of firms, wnich were divided into size classes. There were several reasons 
tor tins. First, the earlier results indicated that smaller firms were less 
likely to De aware of a given subsidy program and less likely to participate 
when they were aware. The lack of awareness on the part of small firms sug- 
gests that the impact of the program on small firms is of particular interest, 
because such a relatively hijh proportion of these firms did not know atout 
the programs, a large potential employment impact in this segment of the busi- 
ness community coulo be lying dormant. 

A second reason for dividing the sample into size classes is the expected 
relationsnip between the standard error from the regression and the size of 
tne f i rm . The variance of the percentage change in empl oyment shoui d be 
greater for small, particularly, very small, firms. It is unlikely that this 
re! ati Ofishi p is smoothly related to firm size, however. Preliminary regres- 
sions using the entire sample of firms yielded only weak evidence of a rela- 
tionship between the variance of the error and a variety of transformations of 
size. 

Tables 4.2, and 4.3 present preliminary results of regressions of employ- 
ment growth between July and December 1979 on a vector of firm characteris- 
tics, including the variables for the level and the change in the number of 
subsidized new hires. The overall sample was that subset of the firms in the 
survey which answered all of the relevant questions. The firms were then 
segregated into size classes as indicated. Definitions of the variables used 
are provided in Appendix B. Because the growth of employment is expected to 
affect the hiring of subsidized workers, however, it is necessary to eliminate 
the endogeneity of the usage variables hy estimating the model using two sta-je 
least squares. 

laulu 4.2 presents preliminary results inat compare (JLS and 2SLS impac;. 
coefficients for three different models, tfodel 1 specifies the July-Uecembc-? 
change in employment as responding to the level of subsidized employment ; :i 
1979. Model 2 specifies 1 1 to be a function of our estimate of the growth of 
subsidized hiring in the firm 1979 over 19/8. < Mode I 3 enters both varian.es 
into the equation. Models Z and 3 are our preferred models* Since the impen- 
dent variable (change in employment) and the subsidy variable are normalized 
by the same variable (the average of July and December employment), the co- 
efficients reported in tao'e 4.2 can be interpreted as estimates of the net 
employment ratio — the ratio ol induced cnange in employment to tocal subsi- 
dized employment. These coefficients are downward-biased estimates of this 
ratio, however. /he key subsidy variable is year-to-year growtn of subsidy 
usage, 19/9 minus 1978. Fne dependent variable is change in employment over a 
b.3 moncn period at the end of 1979. Part of the response to the year-to-year 
growth of tne subsidy programs might already have taken place by July 1> 1979, 
arn.1 therefore would not be counted in our impact estimates. In the (JLS equa- 
tions, errors in measurement of the change in subsidized worker variable are a 
further source of downward bias in our estimates. 

Witn these caveats in mind, let us examine the results. Fifteen of the 
sixteen coefficients on change in subsidized employment are positive. Ten of 
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TABLE 4.2 

IMPACTS OF SUBSIDY PROGRAMS ON 
JULY-DECEMBE!? CHANGES IN rl^PLOYMENT 
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( .33) 
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( .21 ) 




"(2.33) 
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Mode! 3— j Subsidized 


-.82 


(1.54) 


.03 


( .15) 


.03 


( .10) 


.24 ( 


.18) 


Change $ Subsidized 


.05 


(1 .13) 


.01 


( .03) 


.67 


(1 .61 ) 


-.01 ( 


.01 )3 


Two Stage Least Square Models 
Mode! 1 — IK Subsidized 


-.13 


( .79) 


■ lb 


( .51 ) 


.91 


(1.21) 


.23 ( 


.19) 


Model 2 — Change % Subsidized 


.20 


(1 .34) 


.05 


( .58) 


1.34 


( .61 ) 


.81 ( 


.36) 


Model 3~? Subsidized 


-.10 


( .65) 


.18 


< .56) 


.85 


(1.09) 


-.58 ( 


.24) 


Change % Subsidized 


.19 


(1 .27) 


-14 


( .23) 


. 76 


( .33) 


1 .74 ( 


.39) 


Number of Establishments 




1545 




1578 




. 1226 


472 



t statistics are in parentheses. 

* significant at .0"3 lovel on one fall test. 

** significant Tf .025 lovel on on.) tall test. 

the sixteen coefficients on 1979 levels of subsidized employment are positive. 
Only two coefficients, however, are stati sti caUy._s.igm frcant at the h ; ercent 
level or better on a one tail test. The estimated coefficients suggest chat 
establishments with fewer than twenty employees are less responsive than 
larger establishment. In the preferred (//2) 2SLS model, the impact coeffici- 
ent is .2 for estad ishments with five or fewer employees and ,048 for those 
witn six to twenty employees. The contrast with the larger companies is dra- 
matic where impact coefficients are 1.34 for establishments with twenty to one 
hundred employees and .81 where employment is greater than one hundred. Un- 
fortunately, the 2SLS results are rather imprecise, particularly for larger 
establishments. In the small establishments, we may reject the hypothesis 
that the net employment ratio is one or greater, but we cannot reject the 
hypothesis that it is zero or negative. For the larger estab' Ishnents , 
neither of these hypotheses can be rejected. 
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TABLE 4.3 



2SLS REGRESSIONS PREDICTING PERCENT CHANGE IN EMPLOYMENT AS A FUNCTION OF CHANGE IN SUBSIDY 
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4.4 Employment Change in 1980 

In this subsection we examine the impact of knowledge and previous use of 
targeted employment subsidies on employment change between the December 1979 
reference date ana the date of the interview. Most of the interviews were 
completed in April or May of 1980 No data were coMecteL ,n whether the firm 
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lured subsidy-eligible workers in 1980 or how many such workers they hired 
in 1980. Consequently, the models to be estimated address different issues 
r an those examined in the previous section. The issues to be addressed are 
(a) whTis the impact of knowledge of the existence of these programs .on 
employment growth and (b) what 1, the impact of 1979 usage of these subsidy 
programs on the growth of employment. 

Controlling on the previous use of these programs, we would expect fa- 
miliarity with the programs to tend to increase the establ i shment s growth . 

he impact of previous use of these programs is captured by entering four 
par at variables into the model: used TJTC in 1979, used wIN in 1979, used 
CETA-OJT in 1979, and total subsidized employment in 1979. Certainly the 19 79 
users of the subsidies are more likely than other firms to use Sadies again 
in 1980. Since employment growth is the dependent variable, the ™purtant 

ss " is whether they are likely to increase their level of usage sti.l fur- 
ther The principle of regression toward the mean predicts that they will 
become smaller users over time and that, therefore, the impact o t previous use 
variables should De negative. There are, however, special crcumstances that 
lay operate in the opposite direction. Tax credit eliyib e empl oyees hi red in 
1979 who remained with the f i nn In 1980 made their empl oyer jligi bl e tor a 
larger tax credit. The TJ program began in the summer of 1979 and was grow- 
ing throughout the period. It may be that the 1979 users of TJTC were des- 
tined to become even bigger users in 1980. 

The coefficients on the relevant variables are presented in table 4.£. 
The hypothesis that the inclusion of the eight variables describing the sub- 
I dv urourams did not contribute to explanatory power of the regression was 
Usted using an F test. This hypothesis was rejected for establishments with 
five or fewer employees and for establishments with six to twenty employee 
The sLl sample' of large (100 + employees) establishments ma es he re u Its 
or this group unreliable so we will focus on the results for the other em- 
ployers. The number of subsidized employees in 1979 had a consistently nega- 
tive (two of tnree significantly so) impac? on the 1980 rate of employment 
growth. 

The coefficients on the dummy for 1979 usage of TJTC were positive, and 
two of them were significant. In" the stratum for establishments with six to 
twenty employees, the coefficients on 1979 WIN and CETA usage dummies we e 
positive L statistically significant. In the other strata tnese coeffici- 
ents were close to zero. These results suggest that the t^s that wer the 
Dig users of the programs in 19/9 became smaller users in 1980, and therefore 
co tr ted in size. They also suggest that the token Participants of 979 
tended to become bigger users in 1980 and, therefore, grew more rapidly than 
firms that were and remained unaware of trie program lhe major ty of the 
coefficients for the Mowledge dummies are positive as predicted but none are 
sigm Meant. 

Toward the bottom of table 4.4 we present summary calculations ot the 
impact of previous use and Knowledge of tnese programs on employment giowth 
duMn the "first six months of 1980. The percent ot 1979 empl oyment that was 
subsidized is given in row 1. Row Z presents the summed impact ot the four 
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TABLE 4.4 



IMPACT OF 1979 TARGETED SUBSIDY b'S AND KNOWLEDGE ON 



PERCENT 


EMPLOYMENT GROWTH 


AFTER DECEMBER 


1979 






Estab 1 1 shment S I ze 




1 — R 

1 J 


f\— 9fi 


9 1—1 nn 


i nn+ 




Previous Use Variable 












Used TJTC In 1979 


.84 ( .22) 


18.70 (2.28) 


10.00 (1.54) 


.50 < 


.10) 


Used WIN In i9 79 


- .21 ( .40) 


32.00 (3.03) 


- 1 . 00 ( .16) 


- 4.60 ( 


.72) 


Used CETA In 1979 


- .06 ( .29) 


9.30 (1.89) 


.50 ( .13) 


.10 ( 


.02) 


Total Subsidized Employment In 19 79 


- .13 (1.20) 


- .63 (3.27) 


- .39 (1.78) 


.39 ( 


.57) 


Knowledge Variables 












Knew of iJlu in bepr. 


in { \ f^A \ 
« /.u j • o*+ / 


— T on M ?A \ 
->.OU \ i 9 Z*i f 


7' "» ( 9A1 


.50 ( 


.18) 


Learned of TJTC after bepT. jy/y 


.lb \ 1 .4 / ) 


mm AO ( 1 f. > 


9 nn f 1 nn ^ 
/. . UU V I . UU ) 


- 4.40 (1 


.52) 


Knew of WIN In Se r :t. 1979 


( .30) 


2.00 ( .91 ) 


.20 (0.90) 


2.55 (1.00) 


Learned of WIN after r ^pt, 1979 


.08 ( .08) 




- 1.31 ( .48) 


2.90 (1 .04) 


- 3.40 ( 


.97) 


F for Inclusion of Subsidy 
Program Variables 




• 

9 97 

£-9 1 


* O J 


.86 




K - Squared 


.10 


.13 


.10 


.17 




Standard Error of the Regressions 


1.06 


30.0 


27.9 


22.8 




Number of Observations 


1343 


1578 


12? 


472 




It Percent of Total 1979 Employment 
Subsldj/.ed (Mean In Sample) 


>.32$ 


1.30? 


.68$ 


.45$ 




2. 1980 Impact of Previous. Use 


- t 38> 


.14$ 


.08$ 


.0492; 




3. 1980 Impact of Knowledge 


.511 


- r,o% 




« .045$ 




4. Total 1980 Impact 


1 4* 


.04? 




.004$ 




5* Ratio of 1980 induced Growth to 
Subsidized Employment fn 1979 


.04 


.03 


.82 


.01 





t ratios aro In parenthesis to the--, right of tht» coefficient. 
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previous use variables on 1980 growth. Row 3 presents the summed impact of 
the tour knowledge variables and row 4 the impact of both previous use and 
knowledye together. 

They are obtained by multiplying the means of each variable by its co- 
efficient and adding. For example, because some firms had obtained subsidies 
in 1979, the average growth rate of all of the firms with one to five employ- 
ees in our sample was .38 of a percentage point lower than it would otherwise 
have been. (In other words, because of regression to the mean, some of the 
firms that expanded in 1979 because of the subsidy contracted in 1980.) We 
also calculate that because the firms that knew about the subsidy programs 
seem to have grown more rapidly as a result, the average growth rate of all 
firms in this class was .51 of a percentage point higher. The net impact of 
both together is a small, .14 of a percentage point, increase in average 
employment. An impression of how small is obtained by comparing these esti- 
mates of percentage chanyes in employment because of previous use and know- 
ledye to the level of subsidy in 19/9, 3.32 percent (see row 1). The ratio is 
.04. The ratio of subsidy induced 1980 employment yrowth to 1979 subsidy 
receipt is also close to zero for the companies with six to twenty employees 
and over one hundred employees. The most notable thiny about these estimates 
is not their small size but the fact tney are not negative. They imply that 
any gains in employment induced by 1979 participation in subsidy programs were 
maintained during the first five months of 1980. 

The net impact of previous use and knowledge together is of significant 
size only in the twenty-one to one hundred employee company stratum. The 
knowledge coefficients are positive as hypothesized. Tne coefficients imply 
that learning about TJTC after September 1979 increased summer 1980 employment 
by 2 percent and learning about WIN after September increased summer 1980 
employment by 2.9 percent. These effects outweigh negative effect of previous 
use. For companies with twenty-one to one hundred employees the combined 
impact of previous use and knowledge seems to have been to increase employment 
in the sample by roughly .5 percent. 

4.b Sum n ary 

This chapter has examined the avaiUble evidence on tne impact^ of the 
targeted orivate sector employment subsidy programs, TJTC, WIN, and CFTA-0JT, 
on the total employment of participating firms. We found that when employers 
were asked what impact thesr programs nad upon their employment levels, 2j 
percent of our respondents reported that they had increased employment. The 
size of the reported employment increase was roughly one-fifth of the number 
of subsidized workers hired. 

The econometric estimates of the impact of these subsidy programs are 
even more favorable. About three quarters of all private waye and salary em- 
ployment is in establishments with twenty or more employees. Only a slightly 
smaller proportion (70 percent) of all subsidized employees work in establish- 
ments that- have more than twenty employees. In these establishments our pre- 
ferred model 2 (the 2SLS change in percent subsidized model) obtains point 
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estimates ot the impact of hiring subsidized workers that imply Chat extra 
subsidized employees produce an approximately one for one increase ii: the es- 
tablishment's total employment. The ordinary least squares estimates of the 
same model also imply a large impact: the change in employment per subsidized 
worker was .64 tor establishments with twenty-one to one hundred employees and 
• Zlib for establishments ot greater than one hundred' empl oyees. 

These ULS and 2SLS resul ire our best point estimates of the impact ot" 
the subsidy programs on the » I oynient levels of the subsidized firms. We 
have argued that if anything / are biased down because they cover only the 
final five and a half months 19/9. The analysis of 198U employment growth 
suggests t h at there was no tenuency for these 1979 gains to be lost in 1980. 
The problem with these results, however, is that the confidence intervals 
(especially those that use two stage least squares) of these point estimates 
are very wide. In the 2SLS models the hypothesis of no subsidy program impact 
cannot be rejected. In the OLS models we may reject the hypothesis of no im- 
pact only tor the twenty-one to one hundred employee establishments. As a 
result we cannot draw conclusions from this analysis with any great confi- 
dence. Unless the tru^ impacts had been unreasonably large, there was no way 
our data set with its all number of participating firms could have produced 
an estimate of subsidy impacts on the employment that was significantly dif- 
ferent from zero. All we can say is that the sul dy programs seemed to be 
having a significant impact on the employment of participating establishments 
with more than twenty employees in 1979, but that these results could have 
been a statistical fluke. There are also other reasons for treating these 
findings with caution. It is the long term impacts of these programs that 
matter but only short term (5.5 month) impacts were modeled and the major 
progr-.i hding examined, TJTC, had only just gotten underway. Finally, the 
reader is asked to remember the point made in Section 4.1: the general equi- 
librium impact of these programs can be quite different from their impact on 
partici pati ng ti rms. 
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APPENDIX 4/\ 
Derivation of A Subsidized Employment 



Definition of A% SUBSIDIZED 

The change in the percentage of a firm's employees who were subsidized 
under CETA, W?N or TJTC from 1978 to 1979 was estimated in accordance with the 



following schedule. 
1. U 



If the firm hired no subsidized workers in 1978 
or 1979 



2. - % Subsidized If the f i nn hired in 1978 but not 1979 

3. ► % Subsidized It the firm hired in 1979 but not 1978 

4. .645 subsidization If the tin., hired in both 1979 and 198U 



1.64b 



The coefficient of % Subsidization under case 4 was cal culated by estima- 
te the effect of 1978 participation in one of the programs upon the log of k 
S b idlzatlon! 5sing a Sample of firms which received a subs, y f or a worker 
hired through WIN and/or CETA in 1979 , or through TJTC, the 1 og of the ! per 
Sentaue of a firm's (full-time eguivalent) labor force which i s subsi di zed was 
repressed on a vector of firm characteristics and a dummy for firm part! ci pa- 
regressed on vec d fop particiapt10n ?n 1978 was .498 

i : n tZ't thP Pxoectation of the log of % Subsidized Hiring, conditional 
on" s^ l^ger^^TinJhad hirld subsidized worker in the previous 
year Therefore the increase in the number of subsidized workers, i A.. M 
DIZEU (79) - % SUBSIDIZED (78), was equal to 

,1 - 1 x % SUBSIDIZED (79), or ^5 x (% SUBSIDIZED (79)). 
I i . 645 1.04 j 

Estimation of th e_C oef ficient on participation in 1978 

' In c Iculatnig the increase in subsidized hiring, we have Predicted the 
■ a J V u'tion in one year upon the level of hiring in the following 

Tr o th'ose'f and on T S t'irms, who participated in the former pe- 

riod When attempt ng to identity this relationship, we need to allow for the 

act* that censuSip of a random sample of firms into a subsample of those who 
Participated "n the programs in question may introduce a sample-selection 
bias. 

The censored sample problem is well documented in the econometric liter- 
ature I Fo owing HecLan (1976), suppose that it is our intent, on to re late 
sub fdized hiring, Si, for the i™ firm to a vector of rn. ch cter s 
tics Xi. That is, assuming a linear relationship, w, want to find the B 
vector that satisfies 
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(A.l) Si = X,B + Ui 



for dl I i such that Si > 0 (where all notation is standard). If the rela- 
tionship between and is as in (A.l) we can only observe S 1 for 
those firms such that Si > 0. The population regression of (A.l) is 

(A.2) EtSilX,) = Xib 

Uur interest is in estimating 

(A. 3) E(Sj|Xj, S-j >0) = Xib + E(Uj|Sj>U) 

This appears to be the truncated dependent variable problem described by Tobin 
(19btf)» .^ n which the expectation of the error cannot, in general, be assumed 
uj equal zero. If, however, there are characteristics of the firm which in- 
fluence whether or not the firm participated but not the level of hiring given 
participation, it is more useful to view our problem as consisting of two 
aspects of firm behavior: (a) the participation decision, and (b) hiring con- 
ditional on participation. We might, for example, let Yi be (to use the 
standard. metaphor) the "intensity" of the firm's desire to participate in the 
government program in question. We observe Si only when Yi crosses some 
threshold; assumed without loss of generality to be zero. The formulation of 
the problem then becomes one in which (changing notation slightly) 

(A.4) Si = X^B! + Un 

(A.5. Yi = Y 2l B^ + U 2i 

We hope to estimate the regression formulation 

E(Si|Xi, Yi>0) - X^Bi + E(U 1 |U 2 >U)" 

or 

(A.b) E(S i |X 1 , Yi>0) = X X i B x + tCUn | U^i >-X ifi B^) 

In general the covariance between and will be nonzero (in the 
simple truncation case and are identical) and the second term on trie 
right hand side of (A. 6) will not oe zero. Furthermore, if X 2 and Xi are 
related (and Xjj almost certainly contains elements of Xj in our case) the 
error term associated with a simple regression of Si r n X ^ -j for all parti- 
pating firms will be correlated with Xj. The coefficients of Xj resulting 
from that regression experiment will, therefore, be biased. Heckman (1980), 
shows that this can be viewed as an omitted variable problem which could be 
solved if we could estimate trie conditional mean of Uj in (A. 6). 

It has been shown in the literature (Heckman (1976), that the regression 
function needed to estimate A. 6 is actually 

(A.7) E(Si|Xi, Yi >0) = X li B 1 + °U i + 
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where Oy<> is the covariance uf Ui and Uj, ^zi is the variance of V? 
and j is a correction temi such that 

f(-X 2i B 2 /ya^) 

(a. a) Ai = 1 

1 - F(-X 2i B 2 / J n 22 ) 

where f(.) and F(.) are the probability density function and the cumulative 
distribution function, respectively, of the standard normal distribution. The 
error term in equation (A. 7) has the properties 

E(Vii) = 0 and \ 
t( v l.~) = on [(l-P 2 ) + P 2 (l + " x 2i B 2 A i ~\ A i 2 )] 

\ 

wnere = o^g 1 

It can be se^n that the denominator of (A.8) is the- probability that Y-j 
> (J; fhat is, the probability that the i th fimAhas participated in a sub- 
sidy i rograuu It is possible to estimate ~ x 2i B 2 and thus \\ , using a 

probit model of firm parti cipat . jn in the programs. . The estimated term 
can be substituted into equation (A. 7), which is then estimated by regression. 

In this paper a maximum-likelihood probit model was used to estimate A i 
for each firm in the sample which received a subsidy for at least one worker 
in 1979. The correction term was then substituted iVito an equation which pre- 
dicted subsidized hiring for those firms participating in at least one of the 
programs. The results from this are reported in Table A-l equation 1. 

Table B-l reports the OLS results from the regression of the log of the 
percent subsidization on a vector of firm characteristic:. Because the ex- 
pected value of (V^) 2 in equation (A. 7) is not constant, however, it is 
necessary tu correct for heteroskedaci ty . This was jaccompl ished, as Heckman 
recommends, by regressing the residuals from A. 7 on la constant term and the 
variaole (- x li B l A i~ A i 2 ) . to generate the weights ifor a weighted least- 

squares regression. A regression of the squared residuals from the equation 
in Table A-l on this variable proved, however, to have extremely low explan- 
atory power. (Also because a true Ai cannot be observed, which makes the 
standard errors incorrect.) Therefore, the ols estimate was used to calculate 
the change in subsidized employment. 
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TABLE 4.5 

Dependent Variable ln(# Subsidized Employees/^ FTE Workers) 

Model 



Independent Variable 



CIS 



Proportion Minority 


Ol A 


( 1 71 ) 


rropOTT ion U IbaU VonTayoU 


~ .01 1 


..'9 ) 


Log Lobor Market Size 




( i if] 


U nump 1 > >yed 


» U4 -> 




£ hnij'loyon 




( 210. ) 


! mcj Orowtn 


• iUV, 

/ 


( A A \ ) 


4 '- Oummy 


* £*ZO 


( 1 .02 ) 


I" Ime 


HQ/1 




SK 1 1 1 


_ 19c; 


(- .52 ) 


jnlzed Estab I Ishment 


• o / 


( mm 7 97 1 


\ n I ng and Manu f actur I ng 




(- 1 .70 ) 


Wholesale and Retail 


• J / 




Finance and Services 


• udd 


(- .232) 


Transportation and Communication ■ 


• 222 


( — • \>\> ) 


Rel lablo Unskll led Workers Not Available 


• 187 


( 1 .34 ) 


M Idwest 


- ,383 


(- .86 ) 


Southeast 


- .389 


(- 1 .29 ) 


West 


- .327 


(- .57 ) 


Log Establishment Size 


- ,0006 


(- 3.52 ) 


Firing rlex 


- .703 


(- 4.86 ) 


40 Hours Fu 1 l-t Ime 


- ,255 


(- 1.56 ) 


Participated In 1978 


.498 


( 3.39 ) 




.080 


( .58 ) 


Constan t 


4.15 


( 2.31 ) 
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APPENDIX 4B 
Definitions of Variables 



1. UnempRate 79: 
Z. IndEmpCHG 79-80: 



3. Log Labor 
Market Size: 

4. Unionized 
Establ i shments: 

b. A Dec - July: 



6. ACurrent - July: 



7. 



The unemployment rate at the site in 1979. 

The % change in employment at the national 3-digit 
level of the relevant industry from January 1979 - 
January 1981). 

Logarithm of the number of employed persons in the 
site. A proxy for the size of the local labor market. 

The percentage of the firm's labor force covered by 
collective bargaining agreements. 

200* (December - July em pi oyment)/(December employment 
+ July employment) 

200* (current employment - July empl oyment )/(current 
employment + July employment) 



Industry Dummies 

8. MIN-MAN: 

9. TRN-COM: 
10. WHOL-RET: 



11. FIN-SERV: 

12. OIL-GAS: 

13. LUMBER: 

14. MVHanu: 

15. MV Sales: 

16. HOTtLS: 



1 if the firm was engaged in manufacturing or mining, 

0 otherwi se. 

1 if the firm was in transportation or communication. 

1 if the firm was engaged in wholesale or retail 
trade, 0 otherwi se. 

1 if the firm was in finance or services, 0 otherwise. 

1 if the firm was engaged in the extraction or refine- 
ment of oil or natural gas, 0 otherwise. 

1 if the firm was engaged in the production or sale of 
lumber or lumber products, 0 otherwise. 

1 if the firm manufactured motor vehicles, 0 
otherwi se. 

1 if the firm was engaged in motor vehicle wholesale 
or retai 1 trade. 

1 if the firm was a hotel or motel, 0 otherwise. 
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17. AMU St : 



1 if the firm was classified as providing amusements, 
or was a movie or other kind of theater, 0 otherwise. 



Location Dummies 



18. WISCONSIN: 

19. Gulf: 

20. EASTERN: 

21 . SAN ANTUNIU: 

22. CULUKADU: 

23. BIRMINGHAM: 

24. MISSOURI: 

2b. WASHINGTON: 



1 if the firm was in one of three Wisconsin sites, 0 
otherwise. (See list of sites in Appendix IB.) 

1 if the f i mi was 1 oca ted al ong the Gul f coast ( i n 
Florida, Lousiana, Alabama, or Texas; see list of 
si tes) . 

1 if the firm was located in 4 counties in Kentucky 
and Virginia in which coalmining is dominant, 0 other- 
wi se. 

1 if the firm was located in San Antonio, Texas. 

1 if the firm was in one of three Colorado sites, 0 
otnerwi se. 

1 if the firm was located in Birmingham. 

1 if the firm was in one of three Missouri sites, 0 
otherwi se. 

1 if the firm was in one of three sites in western 
Washington state, 0 otherwise. 



Previous Use of Subsidy Program Variables 



26. WIN 78: 

27. CETA 78: 

28. NJTC: 

29. NJTC Frust.: 

30. Paper Work : 

31 . Paper Work O.K. 



1 if the firm received a WIN subsidy in 1978, 0 other- 
wi se. 

1 if the f i nn received a CE FA subsidy in 19/8, 0 
otherwi se. 

1 if the f i nn recei ved a subsi dy through NJTC, 0 
otherwi se. 

1 i f the f i nn cl aimed to have increased emp I oyment as 
a result of NJTC but fai 1 ed to recei ve a subsidy 
through that program. 

How many empl oyee-hours that the f i nn expected to be 
required to apply for a CETA subsidy. 0 if the firm 
did not have any expectation (didn't know). 

1 if the firm answered "didn't know" how many hours a 
CETA application would take. 
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CHAPTER 5 



THE DESIGN OF EMPLOYMENT SUBSIDIES: THE LESSONS 
UF THE UNITED STATES EXPERIENCE 
John H. Bishop 

The industrialized West is finding it increasingly difficult to reconcile 
the twin objectives of low rates of inflation and low rates of unemployment. 
Monetary and fiscal policies seem to be unabl e to reduce unempl oyment bel ow 
unacceptably high levels without accelerating an already unacceptably high 
rate of inflation. 

Private sector employment and training subsidies have been proposed as a 
potentially effective mechanism for dealing with this problem. They lower the 
cost of labor and the marginal cost of extra output and thus they should si- 
multaneously increase employment and lower prices. The purpose of this chapter 
ter is (a) to summarize what has been learned about the effectiveness of em- 
ployment subsidies as a remedy for stagflation and (b) to examine, in the con- 
text of this objective, how they are best designed. This chapter reviews all 
of the relevant research, not just the material presented in previous chap- 
ters. 

The United States experience with New Jobs Tax Credits (NJTC), the WIN 
Tax Credit, the Targeted Jobs Tax Credit (TJTC), and CETA on-the-job training 
subsidies yields a number of important lessons about how employment subsidies 
should be designed. The main body of the chapter describes these programs, 
summarizes the studies that have been done of their effectiveness, and ex- 
plores how the design characteristics of each program influenced its success 
or failure. The most successful of the United States employment subsidies, 
the New Jobs Tax Credit, is discussed in the first section. The more targeted 
proyrams are discussed in section two. The final section of the chapter ap- 
i pi i e s the lessons developed earlier to the design of a prototype employment 
subsidy. 

There are at least five questions we would like our review of each of 
these programs to answer: 

1. Is tnere significant employer participation? 

2. Does the subsidy induce the employers who receive it to increase em- 
ployment of workers eligible for subsidy? 

3. Does total employment in the industry or nation increase? To what 
extent does the subsi dy of certai n workers and f i nns cause unsubsi - 
dized workers and firms to suffer declines in employment? 

4. Does the subsidy produce a reduction in product prices? 

5. Do subsidized workers get higher wages and does this tend to promote 
inflationary wage increases? 
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The first question is the easiest to study. If a program does not suc- 
ceed in attracting significant employer interest (this can be either many 
employers using the subsidy intermittently or a few employers using it exten- 
sively), it cannot make a major contribution to reducing stagflation. (It 
might, however, be effective in helping a limited number of disadvantaged 
workers.) The second question can be addressed by comparing employers who 
have used tne subsidy to other similar employers who have not. A finding that 
the subsidy causes recipient firms to expand their employment of workers elig- 
ible for subsidy does not necessarily imply that total employment is rising, 
however. It may only De that eligible workers are being redistributed among 
firms. The other three questions are the hardest ones to answer. Answers are 
necessary, however, before a definite judgment can be made that employment 
subsidies are an effective way of dealing with stagflation. With one excep- 
tion, the empirical work on the United States experience does not address the 
last three questions. The burgeoning theoretical literature on employment 
subsidies has addressed these questions, so this literature is referred to 
where appropriate* 



5 . i The United States Experience with the New Jobs Tax Credit 

Signed into law in May 1977, the New Jobs Tax Credit (NJTC) offered firms 
a tax credit against corporate or personal income tax liability for expansion 
in employment in 1977 or 1978. NJTC was a marginal subsidy of 50 percent of 
the increase in an employer's wage base under the Federal Unemployment Tax Act 
above 102 percent of the previous year. The scheme was only mildly targeted 
but simple enough in administration for employers to calculate their own elig- 
ibility on their tax forms. 

Despite the fact that public agencies made very Uttie effort to adver- 
tise or promote the NJTC and that many small firms had not yet heard of it in 
February 1978, use of NJTC was quite extensive. At the end of 1977, its first 
year of operation, $2.3 bill-ion of New Jobs Tax Credits were claimed on a 
total of 610, UUU tax returns. In 1978 $4.4 billion of credits were claimed on 
a total of 1,107,000 tax returns. In 1979, $1.6 billion were claimed on 
300,000 returns with tax credits carry-overs or with fiscal years that over- 
lapped with 1978. Since the firms' deductions for wages must be reduced by 
the amount of the credit, revenue costs (assuming no direct effects on before 
tax profits) were approximately $5.0 billion. While roughly one-third of the 
returns claiming a credit were corporate returns, two-thirds of the dollars 
claimed were on these returns. Since the credits due to a partnership or 
Subchapter S corporation may show up on more than one individual return, the 
total number of businesses claiming the credit is smaller than the number of 
tax returns claiming it. Nevertheless, more than 30 percent of the nation's 
3.5 million employers claimed the credit in 1$78. A lower bound estimate of 
the number of workers whose employers received subsidy can be obtained by 
dividing the dollars of credit claimed by $2,100, the maximum credit an em- 
ployer can receive for one worker. This calculation implies that during its 
two year period of operation, at least 3.95 million employees were subsidized, 
by comparison, total private nonagri cul tural employment grew 2.8 million in 
1977 and 3.6 million in 1978. 
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5.1.1 The Impact of NJTC on Subsidized Firms 



To date, there have been three studies of the New Jobs Tax Credit. Two 
nave focused on the differential impact of NJTC on the firms that knew about 
it or said they responded. The other studied the credit's impact on total 
employment of entire industries and on inflation. 

The first study is based on a mail questionnaire survey of a sample of 
the membership of trie National Federation for Independent Businesses (NFIB) 
(McKevitt 1978). The first survey to ask questions about NJTC was conducted 
in January 1978*. Of the employers responding, 43 percent knew about NJTC and 
1.4 percent reported that the credit had influenced them to nire extra workers 
(the number averaged 2.0 per firm). The April survey found that 51 percent 
knew of NJTC's existence and that 2.4 percent had increased hiring by an aver- 
age of 2.3 employees as a result. In the July 1978 survey, 58 percent were 
aware of the credit, and 4.1 percent of the firms reported they had increased 
hiring as a result. An increase in employment of 2.3 employees by over 4 per- 
cent of all employers is not a small response. If the NFIB survey is repre- 
sentative, and otner firms are not hurt by the expansion of subsidized firms, 
these responses imply that in the second quarter of 1978 there were more than 
300,000 extra jobs directly created as a result of the NJTC at a tax expendi- 
ture of roughly $6,500 for each job created. 1 

The second study (Per'loff and Wachter 1980) is based upon. a survey con- 
ducted by the United States Bureau of the Census. Perloff and Wachter com- 
pared rates of employment growth between 1976 and 1977 for firms that knew 
about the credit and those that did not. Holding employment size, class, 
region, form of organization, type of industry, and the growth rate of sales 
constant, they found that the employment of firms that had heard of the credit 
before February 1978 had grown 3 percent faster. Firms that reported they 
made a conscious effort to expand employment because of the credit grew 10 
percent faster than firms that knew about the credit but did not report making 
any special effort. Since firms may learn about the credit because they are 
growing fast, Perloff and Wachter conducted a Wu test for simultaneity and 
found themselves unable to reject the hypothesis that knowledge of the credit 
was uncorrected with the error term of the employment change regression. It 
one were to assume that NJTC caused the 3 percent higher growth of the small 
and medium-sized firms that knew about the credit (about a quarter of total 
employment was in these firms) and that the NJTC left the rest of the economy 
unaffected, the total number of extra jobs in 1977 would have been roughly 
70U,000. Tax expenditure per job created would have been $2,000 per job.^ 



5.1.2 The Impact of NJTC on Total Employment 

Studies like those just reviewed are measuring the differential impact of 
NJTC across firms, not the net impact of NJTC on a total economy. Since firms 
compete with each other in both labor and product markets, the increases of 
employment in subsidized firms may . cause decreases of employment for their 
unsubsidized competitors. Alternatively, an NJTC-induced expansion by one 
firm may cause that firm's suppliers to expand as well. The direction of 
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NJTC's impact on nonsubsidized firms is uncertain, because it depends upon the 
relative size of offsetting effects. We suspect, however, that the first ef- 
fect is larger than the second. If so, simple extrapolations from the mea- 
sured impact of the credit* on firms to impacts on the economy like, those in 
previous paragraphs will exaggerate the true impact. Since most of the dis- 
placement effects that may bias estimates of net job creation when the firms 
are the unit of observation are netted out when the industry is the unit of 
observation, studies of NJTC's impact on an entire industry's employment would 
seem to be able to resolve this issue. 

The third study (Bishop 1981) attempted to address the displacement 
and inflation effects of the NJTC by examining its impact on two of the 
industries—construction and di stribution--in which one would expect the lar- 
gest response. Nonseasortally adjusted monthly data on employment and total 
hours worked in these industries were regressed on seasonal dummies, trends on 
the dummies, and three-year distributed lags of input prices and retail sales 
(or construction put in place). With few exceptions, the lag structures were 
freely estimated, with each input price or price ratio being represented by 
its contemporaneous value, and by that of each of the previous four quarters 
and four half-years. Models were estimated using both ordinary least squares 
and two stage least squares. 

The NJTC variable was an average (over the past six months) of the pro- 
portion of firms (weighted by employees) that knew about the credit. It had a 
value of .057 in June 1977 and rose at an average rate of .0424 per month, 
reaching .343 in January 1978 and .572 in June 1978. Most of the coefficients 
on the NJTC variable were positive and significant. Across all of the regres- 
sions the average NJTC employment stimulus over the twelve-month period from 
mid-1977 to mid-1978 ranged from 150,000 to 670,000 depending on specifica- 

t-ion. Hours worked per week declined, so total hours worked rose proportion- 

tionately less. 

5.1.3 The NJTC's Impact on Price Inflation 

Employment subsidies lower both the average and marginal costs of produc- 
tion and sales. In competitive industries, output will expand and prices will 
fall. Given the wage .level, supply curves of most competitive industries are 
quite flat, so it the subsidy does not raise wage rates, the price reduction 
should be nearly as large as the downward shift of the supply curve. A margi- 
nal employment subsidy such as the NJTC lowers tne marginal costs of existing 
firms" and the marginal and average costs of new firms by a lot more than it 
lowers the average costs of existing firms. Consequently, a marginal subsidy 
may induce price reductions in competitive industries that, in the short and 
medium run, are substantially larger than the total dollar amounts of subsidy 
paid out. 

The unsettled nature of the theory of oligopolistic pricing makes infea- 
sible definitive tneoretical predictions of how oligopolistic industries will 
respond to marginal employment subsidies. Some theories predict a price 
decline that is equal to the reduction in average costs of existing firms. 
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If, however, the oligopoly is setting its price just low enough to forestall 
or limit entry of new competitors into the industry, their response will 
depend on the subsidy's impact on the average cost of new entrants. Having a 
zero threshold, a new entrant receives subsidy on all workers. Consequently, 
a marginal employment subsidy with a fixed threshold that is perceived to be 
permanent should cause the entry forestalling price to decline by the full 
amount of its subsidy of marginal costs. A smaller decline will occur if the 
threshold is revised in the future, if the subsidy is not viewed as permanent, 
or if, as with the NJTC, limitations are placed on the subsidy that new firms 
can receive. Nevertheless, here again theory predicts that the short and 
medium run price decline may be substantially larger than subsidy-induced 
reduction in the average costs of existing firms. 

An examination of the behavior of prices during the NJTC's period of 
operation tends to support the hypothesis that a marginal employment subsidy 
can temporarily slow inflation. A number of the features of the NJTC--the 
$100,000 per firm limitation, subsidizing only the first $4,200 of wages, and 
its temporary nature--should have focused the subsidy and stimulus to pro- 
duction on sectors, of the economy witn high rates of employee turnover and 
large numbers of small and medium-sized firms. The distribution sector- 
trucking, wholesale, and retai I ing — f i ts this description, so it was hypothe- 
sized that NJTC would tend to compress the margin between retail prices and 
manufacturers' prices of finisned comsumer goods. preliminary support for 
this hypothesis is provided by the fact that between May 1977 and June 1978 
nonfood commodity retail prices rose only 4.73 percent, while manufacturers' 
prices of nonfood, consumer finished goods were rising 6.56 percent. 

The hypothesis was tested econoinetri c ly by regressing the monthly rate of 
change of retail prices on current and lagged changes in a number of distri- 
bution industry cost vari abl es--wage rates, wholesale prices, the rental price 
of capital, and excise taxes--the unemployment rate, seasonal dummies, and 
trends on the seasonal dummies. Coefficients on NJTC were negative and sta- 
tistically significant for the nonfood commodities aggregate and for restau- 
rant and tavern prices. The size and statistical significance of the NJTC 
coefficients were robust for a variety of changes of specification. The five 
to seven percent reduction in marginal costs induced by the credit seems by 
June 1978 to have lowered prices for nonfood commodities by nearly 2 percent- 
age points and for all commodities by roughly 1 percent. 

The savings to che consumer from the compression of retail margins seems 
on its own to have been roughly comparable to the face value of tax credit 
claims. Tax credit claims in 1977 were $2.4 billion; the coefficients imply 
consumer savings were between $.5 and $1 billion. In 1978, claims were $4.5 
billion and consumer savings were estimated to be between $3.8 and $7 billion. 
If the pri ces of servi ces and some inanufac turi ng goods were forced down as 
well, the NJTC-induced price reduction during its second year could well have 
been two, three, or four times the size of the tax subsidy. Whils this result 
is predicted by theory, it is nevertheless quite remarkable that a marginal 
employment subsidy handicapped by a two-year life and limited to $100,000 per 
firm should have had so large an effect. 
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5.1.4 The NJTC's Impact on Wage Inflation 

The primary, concern economists have had about marginal employment subsid- 
ies is that when labor markets are tight the subsidy may tend to accelerate 
the rate of wage increase and thus raise the underlying rate of inf ation. 
W en U was inUiated, NJTC was seen as a temporary countercyclical employment 
stimu us It was phased out on schedule in December 1978, primarily because 
the economy was perceived to be already at the point where further reductions 
in unemployment rates would result in accelerating wage increases. 

Whether employment subsidies do in fact have an itnpa ct .on wage rates has 
not yet been formally tested. In table 5.1, the annual rates of change of 
we rates for a variety of industries are tabulated for the P e "° d .^ e ^ 
through April 1980. Wage rates rose more rapidly during t*e phase-in period 
of the NJTC (May 1977 through December 1978) than '.ne previous years. 
During thi period; however, unemployment rates were I, Mar than Previously 
ad the minimum wa e was rising more rapidly so the increase in the ra te of 
wage inflation may have been a response to those pheno. ena ond not a direct 
resoonse to ,the NJTC. More to the point, nowever, is what looks 11*- * 
i!releration of wage increases in wholesale, retail, construction, and the 
tota private economy during the phase-out period (December. 1978 to December 
\ 9 ^unemployment regained I ow. Caref ul ^onowtncs is ^ 
sort out all these factors but this cursory examination of the evidence 



TABLE 5.1 

ANNUAL RATE. OF CHANGE OF WAGE RATES 









NJTC 
Phase 


In 


NJTC 
Phase Out 




5/75-5/76 


5/76-5/77 


5/77-5/73 


12/77-12/78 


12/78-12/79 


12/79-4/80 


Minimum Wage 


9.5 


0-0 




15.2 


9.4 


6.9 b 


Who lesa le and Retal 1 


6-2 


7.6 


0.7 


9.8 


8.7 


6.9 


Construction 


7.0 


4,0 


6.9 


7.6 


6.8 


5.3 


Serv Ices 


8,2 


6,5 


7-1 


7.5 


8.1 


7.0 


Manu f actur 1 ng a 


6.9 


9.1 




9.? 


9.0 


9.7 


Total Private 


8,0 


7-4 


8.1 


9.2 


8.1 


6.1 


Unemployment Rate 
of 20-64 Males 


6,5 


5.8 


4.8 


4.1 


4.1 


4.8 



a Excludes the effects of overt lire and interindustry shifts. 
b Annual of change for I2/79-I2/80. 
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certainly provides no evidence that a reduction in unemployment induced by a 
marginal employment subsidy is 1 ess wage inflationary (as distinct from price 
inflationary) than a reduction in unemployment engineered by other policy 
interventions. Consequently, it would seem prudent either to avoid operating 
a marginal employment subsidy during tight labor markets or to redesign the 
scheme so that wage increases are discouraged at the same time that employment 
is stimulated. (Such a redesign is described in section 5.3.) 

b . Z U.S. Experience with Targeted Programs 

The United States-has experimented with a variety of targeted employment 
subsidies. These programs--WI N tax credit, NAB-JUBS contracts, CETA On-the- 
Job Training subsidies, and the Targeted Jobs Tax Credit — have all been 
targeted on highly disadvantaged workers and have as a consequence been quite 
complicated to administer. In each of these programs, certification of a 
worker's eligibility has required separate application by and certification of 
both the worker and the employer. While these programs have helped specific 
individuals find jobs and get off welfare, they have not yet achieved signifi- 
cant scale and consequently have not had an appreciable impact upon the number 
of people on welfare or the unemployment rate of people in the target group. 



i.Z.l NAB-JUBS 

The first of the subsidy programs was the National Alliance for Busi- 
ness' s JUBS program contract placements effort in which the government issued 
contracts that reimbursed employers for part of the cost of hiring and train- 
ing disadvantaged workers. To qualify for the program a worker had to be a 
high school dropout, less than twenty-two or more than forty-five yearb old, 
handicapped* or in a family with below poverty level income. Contract place- 
ments grew from 8,400 in fiscal 1967 to 93,000 in fiscal 1971 and declined 
thereafter. Thus at its peak JOBS contracts were subsidizing only one-tenth 
of one percent of the nation's workers. Tight budgets were not responsible 
for the small scale of the program, for the administrators of the program were 
consistently unable to expend the funds programmed for JOBS contracts. In 
1969, for instance, only $49 million of the million programmed for JUBS 

contracts was expended. 

Also significant is the fact that only one-third of the employers that 
hired JOBS enrol lees went to the trouble of establishing a contractual 
arrangement and thus received a subsidy for what they were doing. This 
reveals that the problem is not just one of employers being reluctant to hire 
stigmatized individuals. Many employers seemed to find the delays and red 
tape of arranging a contract and the potentially greater vulnerability to 
affirmative action complaints so potentially costly, that they did not apply 
for the SO percent subsidy of the first six months of a worker's wages for 
which they were eligible. 
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5.2.2 CETA-OJT 



With the reoryanization of manpower services mandated by the Comprehen- 
sive Employment and Training Act of 1973, the JOBS program evolved into what 
is now called CETA On-the-job Training contracts. The OJT program has not 
developed an effective local constituency because many small business people 
have an ideological aversion to handouts and because the perceived benefits of 
participating are so small. The prime sponsors that were included in the EOPP 
Employer Survey seldom wrote contracts for more than one or two workers even 
when the participating firm was large. Many local prime sponsors choose to 
allocate their dollars to classroom training rather than OJT. Seldom does a 
firm receive more than one subsidized worker, and the maximum payment is 
generally less than 25 percent of a year's wages. Thus, despite congressional 
mandates to expand the scale of the program, only 1 percent of the nation's 
employers participated during 1979. 



5.2.3 The WIN Tax Credit 

For nearly ten years, employers that have hired recipients of Aid to 
Families with Dependent Children (AFDC) have been eligible for a tax credit. 
Despite increases in the rate of subsidy from 10 to 20 percent and now to 50 
percent and otner liberalization of the terms of the subsidy, claims for WIN 
tax credits have remained at a level of only thirty to forty thousand full- 
time equivalent workers for a number of years. This implies that less than 5 
percent of each year's new WIN registrants, less than 2 percent of adults 
receiving AFDC benefits, and less 'than 10 percent of working welfare recipi- 
ents have been aided by the WIN tax credit. As with JOBS, only a small pro- 
portion of the firms that hire WIN'-el igibl e workers applied for the tax credit 
for which they were eligible. Either the firms did not know they were eligi- 
ble, or they found trie paperwork too burdensome and the benefit too small to 
warrant applying. Of those firms that received a WIN credit, less than 10 
percent attributed their hiring of the WIN enrol lee to the credit (Hamermesh 
1978). 



5.2.4 The Targeted Jobs Tax Credit 

Beginning in 1979 employers outside trie personal service sector have been 
able to obtain a tax credit of 50 percent of the first $6,000 of wages per 
employee for the first year of employment and 25 percent of such wages for the 
second year of employment for the hiring of certain categories of workers. 
These included high school students in cooperative education programs, econom- 
ically disadvantaged youth (eighteen through twenty-four), veterans and ex- 
convicts, Supplementary {Security Income and general assistance recipients, and 
the handicapped. 

It is too early in the life of the program to predict what its eventual 
scale will be. Already, however, it has surpassed the scale of the JOBS, 
CETA-OJT, and WIN credit programs. The program started slow; the cumulative 
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total number of certifications was only 13,67/ by the end of July 1979. By 
fiscal 1981 it had grown to a point where 400,0011 workers were being certified 
per year. 

TJTC's greater success at obtaining employer participation has been due 
to tnree features: 

1. It is an entitlement. Reluctance on the part of local agencies to 
administer it cannot prevent a persistent employer from obtaining 
certification of employees that are eligible. In fact, ETA 1 s 1979 
Study of Early Implementation of TJ TC found n tne rather 1 i mi ted 
vouchering and certification activity that had taken place by then 
was 1 argely i n response to empl oyer and appl icant inqui ries rather 
than active promotion by their staff." 

Z. At least one target group--the Co-op Ed students--was defined by a 
characteristic that does not carry stigma. For this group, student 
and employer certification were made into a one-step process and 
responsibi I i ty was central i zed in the hands of a person- -the high 
school official responsible for Co-op Ed--who was being judged by 
school supervisors on the 1 basis of the number of jobs found Tor the 
target group. As a result, 45 percent of all jobs certified tor 
TJTC's have been for Co-op Ed students. The 1981 reauthorization of 
TJTC limited the eligibility of Co-op Ed students to those from dis/ 
advantaged families so this comment does not apply to the current 
TJTC program. 

3. Participation in TJTC requires less paperwork than CETA-OJT or the 
JOBS and early WIN programs did and requires fewer contacts between 
government agencies and the employer/ 

Nevertheless, the TJTC jfe currently helping less than 10 percent of the pool 
of young people eligible for the program. 3 In contrast, NJTC attracted in 
its second year the participation of 50 to 70 percent of all eligible firms. 
There are three basic causes of TJTC's low participation rate: 

1. Most job seekers and most employers are not aware or are only vaguely 
aware of the program. A spring 1980 survey of employers found that 
only 17 percent of all employers representing establishments respon- 
sible for 33 percent of all employment reported being "familiar" with 
TJTC (EOPP Employer Survey). Firms that reported being familiar with 
the program often knew very little about it. 

Z. There is a stigma attached to being a member of most of the TJTC's 
target groups. Employers perceive the program to be subsidizing 
people who do not make good workers. This reduces the likelihood 
that employers will ask CLFA or the employment service to refer 
TJTC-el igible workers to their firm. Furthermore, many applicants 
feel that telling prospective employers of their eligibility for TJTC 
may hurt their chances of getting the job. 
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3. The complicated rules of eligibility means that most employers are 
unable to identify who is eligible on their own and that government 
- certification of employee eligibility is necessary. This has three 
disadvantages: (a) it often forces the firm out of its traditional 
recruitment channels; (b) employers fear that it will introduce red 
tape into the hiring process or bring about unwelcome government 
interference (the costs of identi fyi ny and certifying who is eligible 
are thus major deterents to participation); (c) the program's suc- 
cess depends upon cooperation between private business men and gov- 
ernment bureaucrats. (Most employers are very wary of government 
and the attitude of government employees in some parts of the country 
reinforces their distrust.) 

Our findings in chapter Z suggest that the first problem can be overcome by 
publicity and aggressive promotion of the program. Much greater efforts are 
possible in this area, so it is hoped that this problem is temporary. 

The other two problems, however, arise from a mismatch between the struc- 
ture of the employment subsidy scheme and the recruitment processes that pre- 
dominate in the relevant labor markets. Each month the typical employer is 
hiring one employee for every ten already on board (Cohen and Schwartz 1979). 
The probability that a new hire will still be with the firm a few months later 
is less than 50 percent. As a result, employers try to keep the cost of 
searching for new employees to a minimum. Studies of how people have obtained 
their last job find that 35 percent of all jobs were found by applying direct- 
ly to the firm without suggestions or referrals and that another 26 percent 
were obtained by applying directly to the firm at the suggestion of a friend 
or relative (Kosenfeld 1975). Most firms prefer to hire people who are recom- 
mended by current employees or who have shown their desire for the job by 
personally coming to the establishment and applying. Two-thirds of the em- 
ployers in the EOPP Survey had not listed a job with the employment service in 
the previous year. As a result, even though 34 percent of all workers nad 
checked with the employment service during their last period of job search, 
only 5.1 percent had gotten their jobs through an employment service referral. 
Employers prefer informal recruitment channels because (a) such channels are 
faster, (b) employers do not become inundated with job applicants who must be 
interviewed, (c) prescreening is possible so the number of applicants wno are 
turned down is minimized, and (d) they can avoid dealing with government. 

This preference acts to limit the market penetration of any program for 
finding jobs for the disadvantaged that depends upon a labor market interme- 
diary—Job Service, or a CETA subcontractor such as the Urban League. Such 
programs can overcome their inherent structural weakness only when unusually 
dedicated and competent people are running the labor market intermediary. 
With only ordinary leadership, such a program is bound to be only partially 
successful—helping some of the people who approach the agency for help but 
failing to reach most of the eligible population. This structural weakness is 
exacerbated by the adversarial relationship between government and business. 
An ETA study done during the summer of 1979 found that many employment service 
and CETA staff "doubt the value of the t*x credit in increasing job placement 
among trie targeted groups or in netting hires among them that would not have 
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taken place anyway" { ETA 1979, p. v i i ) . The comments of staff seem to reflect 
a lack of desire to help firms receive a tax benefit to which they are enti- 
tled unless the firm reciprocates by changing its behavior (something the tax 
I aw does not requi re) . 

The targeted employment subsidies that preceded TJTC all necessitated 
ayency referrals of eligible joD applicants. With TJTC there are two alter- 
nate ways of bringing subsidy, employer, and job seeker together. Job seekers 
may inform anployers of their eligibility. This does not now occur to a sig- 
nificant degree because most e I i gi bl e workers are unaware of TJTC's existence 
and because most employment service offices do not routinely inform the eli- 
gibles that do come to it for assistance that they are eligible. The other 
barrier to this mecnani sm becoming important is the reluctance of many job 
applicants to advertise their TJTC eligibility for fear they will be stigma- 
tized. This reluctance seems to be justified. An experiment in. which TJTC- 
eligible job seekers were trained to inform employers of their eligibility for 
a. tax credit found that such training caused a statistically significant re- 
duction in placement rates (Burtless and Cheston 1981). 

The second alternative mechanism assigns the initiative to the one who 
most directly benefits from the tax credit, the enployer. This scenario envi- 
sions employers' screening their job applications for eligible individuals and 
then sending them down to the employment service for vouchering and certifica- 
tion before or after they are hired. Presumably, anticipating that A may be 
eligible for subsidy and B is not will increase the probability that A is 
offered the job. The use of family income and participation in welfare pro- 
grams as targeting criteria, however, makes it difficult for employers to know 
who is eligible and thus prevents many employers from taking the tax credit 
into account when hiring. Sending job applicants Ov^r to the employment ser- 
vice prior to hiring does not seem to have become popular for it delays the 
niring process, risks losing the worker altogether, and is thought to be 
unethical by many employers. 

Identification of eligibles by the emloyer (or his agent) seems to have 
become the primary mechanism by which employers identity and certify TJTC 
eligible workers. For the first two and a half years of the TJTC program 
employers could apply for certification of an. eligible employee long after the 
hiring date* The consequence was that many tax credits were awarded for em- 
ployees whose eligibility was not learned of until after the date of hiring. 
During tins period approximately 63 percent of the non Co-op Ed certifications 
of eligibility were being obtained after the individual had been hired. This 
has been interpreted as implying that the tax credit was not influencing many 
of the hiring decisions that resulted in receipt of a tax credit, and there- 
fore, was producing "windfalls" for employers. Because of this concern the 
Economic Recovery Tax Act of 1981 outlawed retroactive certifications. Since 
fall 1981 all new certifications have had to be requested by the employer 
prior to the eligible individual's employment starting date. While this 
should reduce the incidence of subsidizing hiring decisions that were not in- 
fluenced by the tax credit's availability, it raises the cost of identifying 
and certifying eligibles and will no doubt reduce participation in the pro- 
gram. 
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5.3 Lessons and Recommendations 



While more time and more research are required before final judgments 
can be made about the overall effectiveness of the NJTC and TJTC, there is 
sufficient experience to draw some very important conclusions. 

1. A tax credit for general expansion in employment for which employers 
can calculate and certify their own eligibility will very quickly 
achieve a rnyn participation rate. 

2. Employers do expand employment and cut prices in response to such a 
tax credit. 

3. There is a danger, however, that the employment and output expansion 
induced by such a credit will cause an acceleration of the rate of 
wage increase even while price increases are slowing down. 

4. A subsidy or tax credit for employing stigmatized target groups will 
not attract the participation of many employers. A few employers 
will become very heavy users, however. 

5. The necessity for government certification of a worker's eligibility 
(rather than employer certification with audit) is a substantial 
barrier to employer and employee participation in an employment sub- 
sidy program. 

While improved administration should increase TjTC's impact, the program is 
not ever likely to become big enough to have a major effect on the overall 
problem of stagflation. 

Wage subsidies can be major instruments for dealing with stagflation only 

if— 

1. all or almost all employers are eligible (Perloff 1981), 

2. employers are able to certify their own eligiblity, 

3. a tight labor market for the target group either has a negligible im- 
pact on wage inflation (Baily and Tobin 1978) or produces a larger 
than average increase in labor supply (Bishop 1979), 

4. the target group is large enough to encompass all or almost all job 
seekers needing assistance (Johnson 1981), 

5. the target group is defined/ by nonstigmati zing criteria that are 
vi sible to employers. 

Suph a subsidy will maximize its cost-effectiveness, if it is marginal-- 
e.g., pays for increases in employment above a threshold. If a wage subsidy 
is to be marginal, however, care must be exercised in selecting the target 
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group, and in detirnny the subsidized activity and tne threshold at which the 
subsidy begins (Bishop and Haveman 1979, Bishop and Wilson 1981). 

Our experience with the NJTC suyyests that a maryinal waye subsidy with 
these qualities can succeed in stimulatiny emp 1 oymerit and lowering prices. In 
a pure form, however, such/a subsidy may promote waye inflation. This tenden- 
cy can be forestalled, however, by reduciny tne tax credits a firm is eligible 
for if its wage increases exceed some wage increase standard. Such a subsidy 
can be very simple to administer. To calculate its subsidy the firm would 
need four numbers: total wage bill this year and in the base year and total 
hours worked this year and in the base year. 

How such a scheme would work is most easily understood by examining a 
specific proposal. (The specfic parameters of this proposal are illustra- 
tive.) Firms and nonprofit entities would receive a tax credit against Social 
Security taxes of $1.00 per hour for every hour by which total hours worked 
(including those worked by salaried management) at the firm in 1982 exceed 
total hours worked in 1981. A tax credit would also be provided in 1983 for 
increases in total hours worked over the higher of 1982 or 1981' s hours 
worked. In 1984 the tax credit would be for increases in total hours worked 
over the highest of 1983, 1982, or 1981 hours worked. The tax credit the firm 
would be eligible for is reduced it its average wage (calculated by dividing 
total compensation by total hours worked) in 1982 was more than 6 percent 
yreater than its 1981 wage. / The threshold for the waye increase "take back" 
might be 11 percent in 1985^and 15 percent in 1984. 

A general formula for the tax credit is 

TC = s z AH i t " u z ( W-j g"W 0 ) Hi^ 

subject to the constraint that if TC > 0 and - yW 0 ) Hi t > 0 

where H-j = hours worked by people in the 1 th job duriny time period t 

t h 

AH-j^= yrowth of employment in the i job above the threshold 
W-j^= hourly waye rate of the i th job in time period t 
"W 0 = the firm's average waye in the base period 
s = hourly tax credit 
y = wage growth standard, g > 1 
u = take back rate 

An increase in the waye rate is taxed at the rate u. This discourages wage 
increases above the standard. An expansion of hours that leaves the composi- 
tion of employment unchanged is subsidized at tne rate of s dollars per hour. 



93 



Where expansions are not proportional and the firm is in the take back region, 
the tax benefit depends upon the wage rate of the jobs that are expanded: 

dTTT = s - u(Wi - gw 0 ) 
1 t 

;i 4 for instance, s = $1 per hour, u = .1, and g"R 0 = $8.00 an hour, offering 
an* additional job paying $4.0U an hour would generate a tax credit of $1.40 
per hour, expanding a job paying $12.00 would generate a credit of $.60 an 
hour, and expanding a job paying $18.00 an hour would generate no credit. 

This pattern of declining subsidies as the wage rate rises creates an 
incentive for the finn to focus its employment expansion in the labor markets 
with the greatest surplus of workers. 

This type of a marginal employment subsidy has a number of attractive 
features: 

1. Firms are encouraged to increase employment by hiring inexperienced 
workers and training them rather than by increasing overtime work or 
bidding experienced workers away from other firms by raising wages. 

2. Within each firm it tends to target the employment stimulus on the 
least skilled workers. (This occurs because hiring extra low wage 
workers lowers the average wage of the firm, and this helps the firm 
meet the 6 percent wage in'^ease standard.) The increase in demand 
at the unskilled end of labor market should produce large 
reductions in the unemploymt of youth and the disadvantaged. 

3. Targeting on less skilled workers is accomplished without giving low 
wage firms a proportionately larger subsidy. 

4. Firms are encouraged to slow the rate at which they increase wage 
rates. 

5. Both marginal and average costs of production are reduced, while 
simultaneously, wage increases above the standard are taxed. Penalty 
tax incentive based income policies (TIP 1 s) in contrast, have the 
disadvantage of raising marginal and average costs, and therefore, 
prices of firms that violate the wage standard (Seidman 1978 and 
Uildine and Sun ley 1978).\ 



It is a balanced anti-inflation program. The subsidy component lowers 
price inflation and the wage increase "take back" lowers wage inflation. 
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NOTES 



1. The 3UU,0U0 estimate is for the second quarter of 1978. The estimate of 
the relevant tax expenditure is .6 times the average 1977 and 1978 tax credit 
claims [.$6,500 = .6 • (3,250,000 ,000) : 300,000]. 

2. The Perl otf-Wachter study is for 1977 so the tax expenditure per job was 
.6 • (2,3U0 ,000 ,000) -:- 700,000 = $2,000. 

3. There are seven to nine million new hires every month and 55 percent of 
these are under aye twenty-five (Cohen arid Schwartz 1979). Certainly at least 
10 percent of trie age group is eligible so the average monthly certification 
rate during KY 81 of 33,000 implies that less than 10 percent of eligible new 
Mires receive a suosidy. 
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CHAPTER b 



HIKING CUSIS AND LMPLOYEK SEAKCH: THEURY AND EVIDENCE 
John M. Barron, John Bishop, and William Uunkelberg 



b. 1 Introduction 

In a seminal paper, Walter Y. Ui (19b^) proposes that, analogous to a 
Tobin's "q" in capitdl investment decisions, there is an Ui's "q" in employ- 
ment decisions, witn Ui's "q M measuring the degree of fixity of the labor 
input as indicated by the discounted positive difference between an employee's 
value of marginal product and the wage. This discounted difference reflects 
.the fact that employers incur certain adjustment costs in changing the number 
of employees. In particular, Oi cites hiring and initial training costs. As 
Oi states: N 

These fixed employment costs constitute an investment by 
the firm in its labor force. As such they introduce an 
element of capital in the use of labor. Decisions regard- 
ing the labor input can no longer be based solely on the 
current relation between wages and marginal value products 
but must also take cognizance of the future course of 
these quantities, (p. 538) 

Subsequent to Ui's paper, Gary S. Becker (1975) introduced an important 
distinction between general and specific investments in human capital. For 
the employer, specific investments, such as hiring expenditures or expendi- 
tures to provide specific training to a newly hired employee, offer a 
positive return only if that employee remains employed by that employer. 
Similarly, for the employee, specific investments, such as search expenditures 
to locate a suitable employer or expenditures to obtain specific training, 
offer a positive return only if that employee remains einpToyed by that 
employer. Thus, the quasi-fixity of labor can more accurately be attributed 
not only to hiring and specific training costs incurred by the employer but 
also to job search and specific training costs incurred by the new employee. 

Ui's analysis of the effects of speci f ic i n vestments on ernpl oyment 
decisions takes, as given, the terms of the employment contract and a level of 
hiring costs. One extension of Oi's analysis, considered by Dale Mortensen 
(1978) and Masanori Hashimoto (1981), among others, is to view contractual 
terms such as the timing, and amount of specific training to be undertaken, the 
sharing of training costs between employer and employee, compensation features 
such as wages, pensions, and severance pay, and the conditions under which 
either party ends, either temporarily or permanently, the employment relation, 
as choice variables. The optimal contractual terms that emerge may be viewed 
as maximizing employers' discounted profits from the employment relation 
subject to the employee attaining a given discounted utility. 1 



97 



114 



A second extension of Ui 1 s analysis, and one that has not received much 
attention, is to view the cost of hiring as a choice variable. This chapter 
takes this view to consider why hiring costs differ across employers and 
positions. To start, in section 6.2 we provide new evidence on three compon- 
ents ot employers' niring costs. These components are interview costs as 
indicated by the number of hours an employer spends per applicant interviewed, 
employer search as measured by the number of applicants an employer interviews 
prior to offering an empl oyment contract , and the likelihood that an offer of 
employment is accepted as measured by the number of employment offers made. 

In section 6.3, we indicate the choices involved in determining the 
various components of hiring costs. Section 6.4 focuses on the employer's 
choice of the number of applicants interviewed per acceptable applicant. An 
employer search model is developed, taking as giv.en the employment contract, 
interview costs, and the likelihood, an employment offer is accepted. In 
section 6.5, factors that influence the choice of the number of applicants 
interviewed per acceptabl e appl i cants are discussed. A unique data set is 
used to test the predicted effect of these factors on the actual number of 
applicants an employer interviews to find an acceptable applicant. In section 
6.6, we discuss our empirical findings and their implications with respect to 
the determination of hiriny costs. We also consider how other aspects of 
hiring costs--i ntervi ew costs and the expected number of offers to be N ^ade-- 
affect the number of applicants interviewed per acceptable applicant. 
Concluding remarks and possible extensions of the analysis are presented in 
section 6.7. 



b. Z Three Components of Hiring Costs 

Accordiny to a recent, extensive survey of employers, the mean number of 
hours an employer and current employees spend "recruiting, screening and 
interviewing appl icant(s)" for a position is 8.9 hours. 2 However, hiring 
costs differ substantially across empl oyers and across positions. To under- 
stand what causes such differences in hiring costs to exist, it is useful to 
identify three components of expected hiriny costs. 

An employer who seeks to fill a position interviews ' appl icants. One 
component of hiring costs is the hours spent by the employer and staff per 
applicant interviewed. This expenditure represents not only actual inter- 
view time but also the time devoted to recruiting applicants and to 
maintaining and reviewing application forms prior to interviewing. The 

average expenditure per interview, I, is 2. 3\ hours. 

\ 

A second component of hiriny costs is tW expected number of applicants 
an employer interviews prior to making an erppl oyment offer, A. The typical 
employer interviews close to six applicants^ before an employment offer is 
made. 

A third component of hiring costs is N, the expected number ot employment 
offers made. The evidence suggests that an offer made is usually not reject- 
ed. - Only 10 percent of *. -pi oyers make more tnan one offer of employment in 
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order to fill a vacancy. However, for those employers who do make more than 
one offer, the average number of employment offers is slightly over three. 

Total expected hiring costs, as measured by the number of hours, H, an 
employer and staff spend to fill one position are related to the three com- 
ponents: interview time per appl icant, ' I ; the expected number of applicants 
interviewed per acceptable applicant, A; and the expected number of offers to 
be made, N, by the following identify: 

(1) H = I-A-N 

The task of the next section is to indicate what choices the employer 
makes with regard to each of the three components of hiring costs. 



6.3 Choices that Affect Hiring Costs 

Ignoring discounting, part of interview costs I is the expected cost of 
contacting one applicant, r/0, where r is the employer's recruiting expendi- 
tures in hours per period, 0 is the constant probability of an individual 
applying for employment during a very small time interval c, and 1/0 is the 
expected time it takes to locate an applicant. The employer's choice of a 
rate of recruiting expenditures and the terms of the employment contract 
advertised, as well as existing labor market conditions, affect the probabil- 
ity that an individual will apply. That is, Q = h(r,n)> h lf h 2 > 0, 
where n is a shift parameter reflecting terms of the employment contract and 
labor market conditions. 

Assume that employers do not know prior to a period of employment the 
true value of labor services offered by a particular individual, and that 
those values differ across individuals. 3 If employment contracts that 
specify wage payments contingent on the discovered value of labor services are 
ruled out, then there is a gain to the employer gathering information prior to 
hiring about the true value of labor services offered by a particular appli- 
cant and across applicants. 4 How these information gathering activities add 
to interview costs I will now be examined. 

Consider first the employers' gathering of information on the true value 
of labor services offered by a particular applicant. At a cost of s, an 
employer can have an application form filled out and can review it. For a 
particular applicant, let Q s denote a screening index of qualifications 
deri ved from i n format! on on the appl i cat ion form. Let V denote the true 
(unknown) value of labor services offered by the individual. The informa- 
tion \obtai ned by the application form is useful in predicting the true value 
of labor services offered in that E ( V | = q s ) is increasing in q s . One 
choice an empl oyer makes in thi s screeni ng process i s the expendi ture on 
application form acquisition and review, s. A greater expenditure improves 
the accuracy of the prediction of the true value of labor service offered. 

A second choice the employer makes in the screening process is the choice 
of a reservation screening index of qualifications, q*, with only individuals 
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with a screening qua I i locations index ut riot less than q£ being ottered an 
interview.^ The probability that an applicant is interviewed, <J), depends 
inversely on this choice of q$. Ignoring discounting, the expected cost 
associated with the interview of one applicant, I, can now be represented by 

(2) I = (r/4>9) + (s/4) + i 

where i is the cost in hours to actually interview an applicant. The expendi- 
ture i, like s, improves t fie accuracy of the prediction of the true value of 
labor services provided. 6 

Equation (2) relates the choices of recruiting, screening, and interview 
costs (r, s, and i, respectively), the terms of the contract, and the reserva- 
tion screening index of qualifications (q£) to the expected interview costs, 
I. We now consider choices involved in t fie second component of expected 
hiring costs, the expected number of applicants interviewed per applicant, 
found to be acceptable, A. 

For a particular applicant, let y i denote an interview index of qualif- 
ications derived from information obtained during an interview. Assuming 
t(V|Qi = qi) is increasing in q-j , the employer chooses a reservation 
interview index of qualifications, q*; only those individuals interviewed with 
qualifications at least as great as q* are offered employment. Let a denote 
the probability that an applicant who is interviewed is offered employment. 
Since a is inversely related to q*, the expected number of applicants inter- 
viewed per acceptable applicant, A = 1/a, is directly related to the choice of 
q*.7 Note also that the expected number of applicants interviewed per 
acceptable appl i cant for a given q^, depends on the nature of the distri- 
bution of qualifications across applicants interviewed, which reflects back 
on such choices as q£ and r in the screening process, as well as interview 
costs i. 

The final component of hiring costs is the expected number of employment 
offers made, N. The probability that an employment offer is accepted, 3, and 
thus N, is affected by the employer's choicfe of the terms of employment 
contract as well as other factors.** 

The expected hiring costs, H, can now be represented by (ignoring dis- 
counting): 

(3) H = I-A-N = (^J + | + i) (h (£) 

In the next section, we consider in isolation the ctioice of qf, which affects 
the expected number of appl i cants seen per acceptable appl icant , A. In 
subsequent sections, the theory's implications concerning the detenni nants of 
A and, thus, total hiring costs, are developed and tested. 9 



6.4 Theoretical Framework of Employer Search 

Consider an employer seeking to hire for a particular position. In a 
given period of time e, the probability that an applicant will be interviewed 

1 1 ^ 



is <|>U. The prooabi I i ty thdt an cipplicant interviewed will accept an em- 
ployment offer is ft. The probability that an individual who is interviewed is 
offered employment, u, is yiven by: 

(4) a - r f(qi)dqi 

where f(v,q^) is the joint probability density function of V and Q i 

(conditional on the individual being interviewed) and thus f(q-j) denotes 
the marginal probability density function of Q-j . 

The time before an individual is hired, D, is a random variable having an 
exponential density function with parameter 9(J) aS . During this time of 
search for the new employer, the employer incurs recruiting, screening, and 
interview costs at an expected rate r + Qs + <f>0i . In this section we 
take 9, y, and' 3 as given, implying tnat r, a, and q* are not choice 
variables. Tnese simplifications allow us to focus on employer search as 
indicated by the choice of the reservation interview index of qualification, 
q* and thus the number of applicants interviewed per acceptable applicant, 
A * i/cx. 

Un hiring, the employer provides specific training of an amount T during 
trie first period of tne employee's job tenure at a cost of c(T), with c' > 0. 
During this training period, E(V|Qj >_ q*) denotes the expected .value of 
qualified laoor services. Training increases the value of any individual's 
labor services by the common proportion Y, where Y = g(T), g(0) = 0, and g 1 > 
0. Thus, after training, the employer anticipates receiving for L periods 
(1+Y)E(V |Q-j >_ q*) the expected value of a trained* qualified worker. We 
will assume that the empl oyer shares neither the cost nor returns of specific 
training with the employee, so that the wage during training, w, also repre- 
sents the wage after training. 10 

After L periods, either the new employee quits or the true value of the 
individual's labor services is discovered. L has a probability density 
function of the form 

(5) J(L) = (6 + T)e- (6 + T > L 

where 6 is the probability that the employee will quit and t is the probabil- 
ity that the employer will discover the true supply of labor of the employee 
over a small lenytn of time The term t depends on the rate of monitor- 

ing costs, in, incurred by the employer and "Y , a shift parameter, is that 
indicates the productivity of monitoring. Speci fically, r = k(m,Y) , with 
k^ k^ > u. 

if the employer determines the true value of labor services before the 
new employee quits, then the employee is retained only if this -value exceeds 
the wage payment. Thus the monitoring expenditures, m, reduce the expected 
employment length of an individual whose true value is less than w. The 
expected gain to the employer from hiring, G, can now be expressed as 
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G = t( r u - (r+ys+(fi )e _pt dt 
o 

+ ( L ( V | Qi^q* ) - w - c)e- nt dt 

. + ;g+l + L ((1+ )E(V |Qi >il* ) - w - nOe"^ dt 

Pr(V >_ w in. > q pT Qi 1 q* 

+ i**' " r U+1+L+S ( (l+H')EV I v > M ) - w)e-Pt dt) 



where b, the lenyth of employment if quittiny is the only reason for endiny 
employment, is a random variable haviny an exponential density function with 
parameter 3 . The optimal search strateyy is characteri sti zed by the choice of 
u? to maximize 



6.5 Factors Affecting Employer Search 

According to equation (4), the choice of q* implies an expected number of 
applicants per acceptable applicant, A = 1/a. The choice of q*, and thus A, 
is affected by the set of parameters X l3 ...,X n . Specifically, let 

(7) A = ex- Xi 1 • X, 2 ... X n n 

Let us now consider what theory suggests should be included in the set of 
parameters, Xp ... > X n . 

Different employers face different labor market conditions. For a given 
probability that an applicant contacted is interviewed, <|>, employers with a 
higher probability of contacting an applicant in a given period, 0, will 
interview a greater number of applicants per period, FREQ. 1 J Such an in- 
crease in the flow of applicants to be interviewed will result in the choice 
of a higher reservation interview index of qualifications, as the employer 
can, at a lower cost, pursue a more careful selection of an individual to 
hire. 14 Setting X x = FKEQ, P x > 0. 

Larger employers are likely to be less productive in the monitoring of 
new employees in order to discover trie true value of their labor services. 
This may be viewed as a reduction in 7, the parameter affecting the productiv- 
ity of given monitoring expenditures. For a sufficiently small discount 
factor, less, productive monitoring will result in the employer choosing a 
higher q* as a more extensive search for a new employee is sought since it is 
likely to be a longer period of employment before the mistakes (individuals 
hired who cannot perform adequately) are discovered. Setting X£ = SIZE, 
where SIZE measures the number of employees, B 2 > 0 and lar 9 er employers see 
more applicants per acceptable applicant. 1S 
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The dinotin t of spec i f i c t ra i n i ny , T , a f foe t s px pe ml i turns du r i ng the 
training period, c, and the subsequent proportional gain in product ivi Ly of 
the employer, t . Assume higher specific training is chosen only if the 
expected gains in productivity exceed the costs. Since the increase in 
productivity associated with specific training is proportional to the initial 
value, an employer investing in more specific training places a higher value 
on locating individuals who are initially more productive. As a consequence, 
other things being equal, q* and thus A are directly affected by the amount of 
specific training. Let Xo - TPER, the number of hours that personnel and 
supervisory employees spend orienting and training an individual during the 
first month of employment. Let X /( "= TNPER, the number of hours that em- 
ployees other than personnel and supervisory employees spend away from their 
normal work routine to orient and train the new employee^ If TPER and TNPER 
are direct proxies for the amount, of specific training involved in the 
position, then we would expect, f.g > (J and i-'.q > 0. 

An increase in the variance of the distribution of the true value of 
labor services offered by individuals applying for a particular position 
increases the expected gain to the employer from the search. As a conse- 
quence, the employer will choose a higher q*, and thus see more applicants 
per acceptable applicant. Positions requiring greater education may be 
positions for which there exists a wider dispersion of potential productivity 
across a group of applicants. Let X5 - EDHS, X 6 * EDCO, and X 7 = EDGR, 
where EDMS, EDCO, and EDGR equal the exponential if individuals hired for such 
positions are high school graduates, have some college education, or are a 
college graduate, respectively; otherwise, they equal 1. We would then expect 
{i 7 > Rfi " > l ''5 > °' reflecting the fact that as educational attainment of 
those filling the position rises, so does the variance in the actual product- 
ivity of individuals in that position and so does the gain in seeing more 
applicants per acceptable applicant. 

Another variable that affects the choice of q* is the likelihood that the 
individual will quit, fi . The greater this likelihood, other things being 
equal, the less the gain through extensive search to locate a new employee, 
and thus the choice of a lower q* and a reduced number of applicants per 
acceptable applicant. Let X R * OUT T, a measure of the past quit rate f or 
the employer. If QUIT serves as a direct proxy for the probability that a new 
employee will quit, then we expect < n. 

Regression (1) in table b.i presents an estimation of the logarithm of 
equation (7) utilizing the variables discussed previously. Reg res si on ( 2) in 
table K.l includes additional variables that, like the education variables, 
could potentially indicate differences in the distribution of productivity and 
qualifications from which the employer is sampling. These vari abl es indicate 
the employer's industrial classification and the occupational classification 
of the posi ti on. 



b . 6 Empirical Evidence on Em pj oyer Seary h and Hi ring Costs 

Before discussing the results from estimating equation (7), it is 
important to point out that the actual description by employers of their 



TABLE 6.1 



ESTIMATES OF DtFEHMINANTS OF NUM&EU OF APPLICANTS PLK 
ACCEPTABLE APPLICANT (A) AND HIRING COSTS (H ) 



Explanatory Var ! ab I o g 



Dependent Var ki t) I e 



Mean 0 



LN(A) 



LN(A) 



LN^A) 



LN(H) 



Logarithm of tne number of applicants Interviewed 

per day LN ( FREQ) 
Logarithm 21 the hours personnel and supervisory staff spent 

orienting and training during first month LN(TPER) 
Logarithm of the hours other employees spent orienting and 

training during first month LN(TNPER) 
Logarithm of the number of employees LN(SIZE) 
Logarithm of the quit rate of employer over prior quarter 

LN(OUIT) 

New employee high -school graduate EDHS 
New employee completed some college LD5C 
New employee college graduate EOCG 
Occupation: Professional or Technical 
Occupation: Clerical 
Occupation: Sales 
Occupation: Service Worker 
Industry: Mining and Agriculture \\ 
Industry: Construction 

Industry: Transportation and Pub! ic Ut II it ies 
Industry: Wholesale Trade 
Industry: Retail Trade 

Industry: Finance, Insurance and Real Estate 
Industry: Services 

Logarithm of the number of hours spent per Individual 

Interviewed LN(l) 
Employer, made more than an offer MANY OFF 
Logarithm of the starting hourly wage LN(STWAGE) 



Constant 

R^ (adjusted) 

Sample Size 



1. 16 


.35 


(26.43) 


.36 


(27.21) 


.30 


(22.44) 


.12 


(7.40) 


1 Q flR 

1 7 » Ou 






At 7 

.UrO 


( 5.UCU 


.081 


( 6.83) 


.14 


(8.67) 




• Ujd 


( 3.14) 


.025 


( 2.16) 


.033 


( 3.01 ) 


.05 


(3.61 ) 


77.43 


.042 


( 2,84) 


.04B 


( 3.14) 


.045 


( 3.04) 


.05 


(2.60) 


.11 


.004 


( .27) 


.007 


( .50) 


.01 


( .07) 


-.02 


( .82) 


.54 


.27 


( 6.07) 


.22 


( 4.31) 


.20 


( 4.65) 


.15 


(2.50) 


.19 


.47 


( 3.49) 


.35 


( 6.00) 


.31 


( 5.61) 


.25 


(3.47) 


.05 


.49 


( 5.66) 


.35 


( 3.93) 


.32 


( 3.81) 


.24 


(2.12) 


.05 






.26 


( 2.93) 


.28 


( 3.31) 


.40 


(3.52) 


.37 






.26 


( 5.02) 


.27 


( 5.62) 


.29 


(4.48) 


.11 






.13 


( 1.97) 


.16 


( 2.52) 


.21 


(2.52) 


.15 






-.03 


( .42) 


-.02 


( .28) 


-.02 


( .28) 


.02 






-.08 


( .60) 


-.12 


( .91) 


-.08 


( .46) 


.05 






-.05 


( .58) 


-.09 


( .96) 


-.13 


(1.14) 


.04 






.17 


( 1.57) 


.19 


( 1.80) 


.26 


(1 .87) 


.09 






.10 


( 1,23) 


.12 


( 1.56) 


.11 


(1.03) 


.34 






-.002 


( ,03) 


.06 


( .09) 


-.07 


( .86) 


.08 






.09 


( 1.02) 


.12 


( 1.34) 


.12 


(1.05) 


.26 






.04 


( .58) 


.09 


( 1.37) 


.15 


(1.67) 


2.34 










-.23 


(11,46) 






.10 










-.43 


( 7.81) 


.51 


(6.98) 












.13 


( 2.73) 


.27 


(4.18) 




.94 




.88 




.65 




.22 






.30 




.32 




.38 




.17 






2002 




2002 




2002 




2002 





NOTE: The sample for regressions 1-4 are employers who, when sampled, had hired a new employee In the previous two yers and who 
could provide answers to the questions In the survey concerning the hiring process. For regressions 1-3, the dependent variable 
fs the logarithm of the ratio of the appl Icants Interviewed for the position to the number of offers made. This Is a measure of 
The average number of applicants per acceptable applicant. Across all employers, the mean of this varfable was 5.78 applicants, 
her regress ion 4, the dependent variable Is the total hours spent recruiting, screening, and interviewing applicants for the 
position. The absolute value of the t-stat 1st Fes appears l n parentheses. 

a Unless otherwise Indicated these variables are dlchotomous, assuming the value 1 If the Indicated requltement Is met and 0 
3999 Excluded groups are: three digit occupation codes greater than 399; four digit Industry codes between 1800 and 



b Mean of continuous variables are prior to taking the logarithm. 
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hiring activity was not always consistent with the theory of employer search 
presented. Of the employers sampled who had recently hired an individual, 2ti 
percent stated f that they did not recruit for the position. ^ p or such em _ 
ployers, one can identify neither a positive duration of a vacancy nor hiring 
costs associated with filliny a particular position. Similarly, identifica- 
tion of hiriny costs and the duration of vacancy was not possible for the 3 
percent of empl oyers* who slated that they were always lookiny. Thus, our 
analysis is restricted to those employers, 69 percent of all hiriny employers 
in our sample, who could identity ooth the duration of vacancy and the associ- 
ated hiriny costs. These tended to be the larger employers in the sample. 

Regression (1) and (Z) in table 6.1 indicate that a 1U percent increase 
in the flow uf applicants to an employer increases the number of applicants 
interviewed per acceptable applicant by between 3 and 4 percent. 1' This 
less than proportional effect on A implies a shorter duration of a vacancy for 
employers haviny a yreater flow of applicants. With constant interview costs 
being . I, and number of offers beiny N, these results would imply a 3 to 4 
percent increase in total hiriny costs, H. Interestingly, regression (4) in- 
dicates that total hours spent rises just over 1 percent for a 10 percent 
increase in the flow of applicants. This is due to an offsetting reduction in 
the number of hours spent per interview as the flow of applicants rises. l y 

, The amount of specific training provided by an employer in the first 
month of employment affects employer search behavior. Increases in both hours 
spent by personnel and supervisory staff and hours spent by other employees 
orienting and training the new employee during the first month increase the 
number of applicants interviewed prior to an offer beiny made. As a result, 
total hours spent recruiting are greater when a larger amount of specific 
training is to take place [see regression (4)j. This effect on total hours is 
accentuated by the fact that more hours are devoted per interview for posi- 
tions requiring larger amounts of orientation and training in the first month 
by personnel and supervisory staff. ^ 

Smaller employers, who presumably can more easily monitor new nployees, 
search less extensively to locate a new employee. This fact may help explain 
why yreater starting wages are paid by larger employers, since more extensive 
searches will yield employees with higher expected product i y i ty. 2(J Note 
that this more careful choosing of an a "eptable applicant by larger employers 
translates into a larger total number of hours ..it recruiting for a position 
|_see regression (4)J. 

Enip-loyers seeking employees with higher levels of education or filling a 
professional, clerical, or sales positioi. interview more applicants per 
acceptable applicant, and thus devote a larger total number of hours to 
recruiting. On the otner nand, neither the past quit rate nor the industrial 
classification of the firm effects the number of applicants interviewed per 
acceptable applicant. 

There are several additional variables that are correlated with the 
number of applicants per acceptable applicant, h ut which also have substantial 
elements of choice inherent in th , We wi m now consider three of these 
variables that are included in regression (3) ; - table 6.1. 
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An increase in the expected cost of interviewing an applicant I, will, 
other things being equal, lead to a reduction in q* and thus to fewer appli- 
cants being interviewed per acceptable applicant. However, according to 
equation (2), a higher I may also indicate additional screening of applicants 
(say, a lower probability that an applicant contacted is interviewed, <j>) , so 
that'the distribution the employer samples from when interviewing is altered. 
This will reduce the number of applicants interviewed per acceptable appli- 
cant, as well as imply a greater frequency of contacts with applicants if the 
frequency of applicants interviewed per week is held constant. Or, a higher I 
may represent a more extensive purchase of information during the screening or 
interview processes (an increase in s or i) tnat would also alter the nature 
of the distribution from which the employer samples. 

A reduction in the probability that an offer is accepted will result in a 
reduction in q* and, thus, in A. Let MANYOFF, a dummy reflecting the case 
when the employer made more than one offer of employment, be an inverse proxy 
for . Then, we would expect MANYOFF to be inversely related to A. However, 
can' also be considered a choice variable in the search process, so that 
again there is ambiguity as to what, in fact, is being captured by the corre- 
lation between MANYUFF and A. 

Finally, the level of the starting wage, STWAGE, affects the search pro- 
cess. This may be due to its influence on the probability of an offer being 
accepted, , its effects on the distribution the employer is sampling from, or 
its effect on the information gathered at each stage of the search process. 



6.7 Concluding Remarks and Extensions 

Taking the view that the cost of hiring is a choice variable, this chap- 
ter investigated the role of employer search as an explanation for differences 
in hiring costs across employers. T he evidence presented indicates that the 
predictions of the theory concerni.-.j the number of applicants interviewed per 
acceptable applicant are largely supported. Furthermore, the theory identi- 
fies important determinants of total hiring costs. For example, positions 
that involve a greater amount of specific training, particularly that training 
provided by personnel and supervisory staff, are ones for which the employer 
is more careful about who is hired, as indicated by a higher number of appli- 
cants interviewed per acceptable applicant, and this translates into greater 
total hiring costs. Similarly, employer search is more extensive and hiring 
costs greater if there is a larger flow of applicants per period or it the 
level of education sought is greater. On the other hand, smaller employers 
search less extensively to locate a new employee, and consequently have lower 
luring costs. 

Regression (3) in table b.l provides some interesting suggestions as to 
future research. A significant inverse relationship between the number of 
hours spent per individual interviewed and the number of applicants inter- 
viewed per acceptable applicant was found. 21 This might indicate that 
employers, in filling certain positions, substitute oetween intensive 
screening ot applicants (much time devoted to gathering information on a 
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particular applicant) and extensive screening of applicants (number of appli- 
cants interviewed). But, at this stage such an interpretation is conjecture 
and awaits future study of hiring behavior in which variables other than the 
number of applicants per acceptable applicant are viewed as choice variables. 
This statement applies equally well to the observation that employers who make 
more than one offer also search a shorter period of time per offer made, or 
that employers offering a higher starting wage search more extensively." 
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NOTES 



1. There are other approaches to explaining long-term "implicit" employment 
contracts not based on specific investment. For instance, Costas Azariadis 
(1973) and Martin Baily ( 1978) suggest gains to long-term employment relations 
that are the result of di f ferences in preferences for the absence of ri sk 
between employer and employee. 

2. This study of the firm's search for and selection of employees is based 
on data from a United States Department of Labor-funded survey of 4,494 
employers. In the bulk of the sampl e--compani es with fewer than fifty 
employees—the respondent was the owner/manager of the establishment. In 
large organizations the primary respondent was the person in charge of hiring, 
generally the personnel officer. When the primary respondent was unable to 
answer a question, it was asked if someone else in the organization would 
have the information and that part of the interview was completed with this 
other official. The other respondents who were thus involved in this process 
we controllers, wage and salary administrators, and line supervisors (for 
qut.tions about a parti cular recent hire). Most interviews were obtained in 
the second quarter of 1980. 

The survey was originally designed as the first wave of a longitudinal 
evaluation of the impact of the Employment Opportunity Pilot Projects (EOPP) 
in ten labor markets. The sites for the survey were ten EOPP pilot sites and 
eighteen comparison sites selected for their similarity to the pilot site. 
The result was a clustered sample of geographic locations that, while dispers- 
ed across the nation, over represents Gulf Coast cities and under represents 
the Northeast. The probability that particular firms in the selected sites 
would be sampled depended on size and location and ranged between .006 for 
some of the smallest establishments and 1.0 for most establishments with two 
hundred or more employees. 

The needs of the EOPP evaluation and constraints on the length of the 
interview limited the number of questions that could be asked about the hiring 
and selection of a particular worker. The interview does contain a number of 
very useful questions on the hiring process and is, therefore, one of the best 
data sets available for addressing the issues raised in this paper. 

3. The supplier of labor may also be uncertain as to what, in fact, has been' 
exchanged. One response is for a supplier of labor services to sell services 
for a short period of time in order to discover the "fringe benefits" associ- 
ated with a particular exchange, such as the work environment (see Johnson 
1978). 

4. Examples of contingent wage payments are piece-rate and commission wage 
payments or the existence of probationary periods such as the practice in 
academic settings of providing tenure only after an individual has been em- 
ployed and his or her productivity observed for a period of time. Contingent 
compensation schemes require that each party know the realized value to the 
other pa rty of the exchange. But, as Hashimoto and Yu ( 1980) ; Hah i mo to 
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(1981); and Williamson, Wachter, and Harris (1975) have stressed, accurate 
information on the gains received by the other party is often costly to 
obtain. In part, this is due to the incentive :;ch p*rty has; to misrepresent 
the gain, i.e., "opport uni sti c" behavior (see Willi dia-jon, Wa<:hi.er, and Harris, 
1975). As a consequence, we do not focus on contingent schan?:S as part of the 
compensation structure. Further, we assume that the w;?n*- is fixed during the 
hiring process. This second assumption rules ou!" the employer offering each 
appl icant an empl oyment contract with appropriate di —erences in compensation 
to reflect differences in expected value of labor services provided. There is 
direct evidence that empl oympi-'t contracts arc not changed during the hiring 
process. In a recent surv.y of smaller firm.;, it was found that few employers 
altered the wage offered during hiring (see Barron and Dunkelberg, 1982). 
Eliminating contingent wage schemes or different wages offered to different 
individuals during the hiring process is consistent with the fact that few 
employers make an offer to every applicant. 

5. This sequence of screening applicants prior to interviewing implies that 
the cost to an employer of an interview is high relative to the cost of 
screening an applicant using an application form. 

6. We assume it is prohibitively costly for an employer to discover the true 
value of labor services provided prior to a period of employment. 

7. Note that we have assumed implicitly a known, time invariant distribu- 
tion, g(v,q s ,q-j), such that the reservation screening and interview 
qualification indices are not changed over time. Recent evidence consistent 
with this view is that very few employers do alter minimum qualifications for 
employment during the hiring process (see Barron and Dunkelberg, 1982). 

8. Even employers offering identical contracts and having identical reserva- 
tion qualifications may have different probabilities of individuals accepting 
an offer. This may arise if, during the interview, information is obtained on 
the likelihood of an individual accepting an offer. In the case of two indi- 
viduals identical in productivity but differing in likelihoods of accepting 
employment, one employer might make an offer only to the individual with the 
greater likelihood of accepting employment, while a second employer might make 
both an offer. The second employer, who is more willing to risk rejection of 
an offer, is likely to have lower costs of making an offer that is turned 
down. These costs reflect, in part, the constraint on the making of other 
employment offers when an employment offer is outstanding. 

9. If I and N have identical distributions across employers, then in 
estimating the logarithm of equation (1) using actual data on total hiring 
costs and number of appl i cants intervi ewed per acc eptabl e appl icant, one 
obtains 

In H = .614 + .634 In A N = 2002 

(29.68) R 2 = .30 

This equation indicates that a substantial amount of the variation in actual 
hiring costs can be attributed to differences in the number of applicants 
interviewed per acceptable applicant. 




10. This independence has been suyyested by Mortensen (19/8). In fact;, we do 
find that the starting wage is not related to our measures of specific train- 
ing. See footnote 17 for further details. 

11. Note that if the waiting time until a new employee quits has an exponen- 
tial distribution with parameter 6, and the waiting time until the true value 
of labor services is known has an exponential distribution with parameter t, 
then the waiting time until either is exponentially distributed with parameter 
(6 + x). 

12. Like r, s, and q£, monitoring costs, m, training expenditures, T, 
and the wage, w, are not choice variables. 

13. FREQ is measured by dividing the total number of applicants interviewed 
for the position by the duration of the vacancy. This gives the average number 
of applicants interviewed per day. 

14. In the search model, the increase in the flow of applicants is represent- 
ed by an increase in the shift parameter, n. 

lb. The number of employees includes both full- and part-time employees em- 
ployed by the establishment during the week of December 12, 1979. 

16. Of the 4,494 employers sampled, only 69 percent had recently hired a new 
employee, and thus answered questions concerning their most recent hire. The 
survey defined a hire as recent if it had occurred within the last two years. 

17. Regression results were obtained when the dependent variable is the log- 
arithm of FREQ and the independent variables are those in regression (2) in 
table 6.1, with the deletion,, naturally, of the logarithm of FREQ, and the 
addition of the logarithm of the starting wage and whether more than one offer 
was made (MANYOFF) as independent variables. The results indicate that only 
employer size, MANYOFF, and several occupation and industry dummy variables 
are significantly correlated with the number of applicants interviewed per 
acceptable applicant. A 10 percent increase in employer size increases the 
flow of applicants interviewed per position by 1.2 percent. 

It should be noted that the use of the total number of applicants in the 
creation of the dependent variable and one of the independent variables (ap- 
plicants per diiy, FREQ) presents some conceptual empirical problems. First, if 
the number of applicants is reported with error, the coefficient on FREQ may 
be affected, and the explanatory power of the specifications will benefit from 
the correlation of the measurement errors on both sides of the equation. Sec- 
ondly, FREQ will be correlated with the error term, producing biased and in- 
consistent estimators. The use of an instrument for FREQ is appropriate if 
consistent estimators are desired and the benefits of measurement error corre- 
lation eliminated. A reasonably appropriate instrument was dvai lable— the 
number of people contacting (by phone or in person) the firm in the three 
months following the recall period for the last employee hired. Using this 
measure in place of FRtQ had no noticeable impact on the other regression 
coefficients and produced a somewhat lower, but significant, elasticity 
estimate. 
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IB. This can be seen from a regression of the logarithm of the number of 
recruiting hours spent per applicant interviewed (I) on the independent 
variables shown in regression (2) in table 6.1, with the addition of the 
logarithm of the starting wage and whether more than one offer was made 
(MANYUFH) as independent variables. Besides the significant negative effect of 
the increased flow of applicants on recruiting hours spent per applicant 
interview, I was positively correlated with the starting wage, and with the 
level of specific training provided by personnel and supervisory staff 
(TPLK). 

19. See footnote IB. 

20. This is shown by a regression of the logarithm of the starting wage for 
the position on the independent variables shown in regression (2) in table 
6.1, with the addition of the logarithm of the recruiting hours spent per 
applicant interviewed and whether more than one offer was made (MANYUFF) as 
independent variables. Uf interest is the fact that our measures of specific 
training, TPLK and TNPER, are not correlated with the starting wage. 

21. bee regression (3) in table 6.1. 

22. See regression (3) in table 6.1. 
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CHAPTER 7 



EMPIRICAL ANALYSIS OF THE RATE OF WORKER SEPARATION 
Mark E. Meitzen 



This chapter presents the empirical results from estimating the rates of 
worker quits and discharges. First, a description of the EOPP sample (includ- 
ing the frequency distributions of quits and discharges in the sample) will be 
presented in order to get a general notion of what is being described by the 
empirical^ analysis. Second, some empirical results will be presented with the 
primary motiv of establishing the econometric properties of the estimation 
techni ques u i . 



7.1 Sample Description 

Before empirically analyzing quit and discharge behavior, some features 
of the EOPP sample will be discussed. Data used in this study come from 
twenty-seven different sites around the country where the EOPP Employer Survey 
was conducted. Table 7.1 lists these sites and the number of firms from each 
site. The workers contained in the sample are the last worker hired by the 
firms in the low-skilled category during the period from January 1, 1978 until 
October 1, 1979. The EOPP Survey was conducted in spring 1980, implying that 
the longest period a worker can be observed for is approximately twenty-eight 
months (January 1978 to April 1980), while the shortest period is approxi- 
mately five months (October 1979 to March 1980). 



7.1.1 Frequency Distribution of Separati ons 

In order to get a general idea of the phenomenon the empirical models of 
this study are attempting to explain, table 7.2 presents the frequency distri- 
bution of worker quits and discharges occurring in the EOPP sample according 
to length of worker employment with the firm. There are at least two reasons 
why these distributions should only be used for purely descriptive purposes. 
First, the distributions do not control for factors that may be highly cor- 
related with the worker's propensity to quit or to be discharged (e.g., age, 
education, or family status of the worker). Second, the EOPP data contain a 
large number of right-censored observations--i .e. , observations where the 
worker's spell of employment with the firm is not complete. Thus, a worker 
still with the f i nn on the date of the EOPP interview may separate from his/ 
her job the day after the EOPP interview and such a separation wi 1 1 not be 
registered in table 7.2. As described previously, the nature of the EOPP 
sampling design implies that the shortest possible censored employment spell 
included in the sample would be for a worker hired on October 1, 1979 in a 
firm interviewed by the EOPP survey on March 1, 1980—approximately five 
months. 
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TABLE 7.1 
EOPP SITES 





Site 


Number of Observations 


1 . 


Co 1 umbus, OH 


231 


2. 


Corpus Chrlstl, TX 


184 


3. 


Baton Rouge, LA 


196 


4. 


Mobl le, AL 


193 


5. 


Pike County, KY 


114 


6. 


Weld County, CO 


66 


7. 


Marathon County, Wl 


78 


8 


Balance of state, WA 


164 


9. 


Balance of state, MO 


145 


10. 


Toledo, OH 


113 


1 1 . 


Cincinnati, OH 


135 


12. 


San Antonio, TX 


131 


15. 


Beaumont" /Port Arthur, TX 


108 


14. 


Birmingham, AL 


132 


15. 


Buchanan/Dickenson County, VA 


53 


16. 


Alamosa County, CO 


34 


1 7. 


Outagamie County, Wl 


35 


18. 


Skagit, Whatcom County, WA 


88 


19. 


St. Francois County, MO 


89 


20. 


New Or leans, LA 


111 


21 . 


Lake Charles/Lafayette, LA 


92 


22. 


Pensacola, FL 


77 


23 


Harlan County, KY 


49 


24. 


Logan/El Paso County, CO 


31 


25. 


Winnebago County, Wl 


29 


26. 


Skamania County, WA 


61 


27. 


Grundy Count/, M> 

9 


69 
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TABLE 7.2 

QUITS AND DISCHARGES BY TENURE (IN DAYS) 
QUITS 

Tenure 

121-150, 151-180 1 81-210 211-240 241-2 70 

42 60 38 23 29 ~~ 

8.0 11.43 7.24 4.38 5.52 

51.91 63.25 70.48 74.86 90.38 

2410 2295 2158 1806 1467 

^•74 2.61 1.76 1.27 1.98 



' DISCHARGES 

Tenure 

121-150 151-180 181-210 211-240 



271-300 301-330 331-360 over 360 

9 8 0 86 

1 • 71 1.52 0 16.38 

82.09 33.61 83.61 100.00 

1165 931 790 680 

0.77 Q.86 0.0 12.65 



241-270 271-300 301-330 331-360 over 360 



»J 5 J5 2 4 2 0 10 

13.33 14.44 15.56 2.22 14.44 5.56 3.33 2.22 4.44 2.22 0 n.11 

38.88 54.44 56.66 71 .10 76.66 79.99 82.21 86.65 88.87 88.87 100,00 

1467 1165 931 790 660 

0.H 0.34 0.21 0.0 1.47 



13 



n 



29 

5.52 
90.38 



ir of workers 
tenure at 

' this long 2808 2743 2664 2556 2410 2295 2158 

as % of 
irs wltn 
e at least 

this long 0.36 0.44 0.49 0.55 0.08 0.57 0.23 



Discharges = 90 

Percent of Total Sample =3.2$ 
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Krom table 7.2, it can be seen that the mode or the quit distribution 
occurs in the third month of employment (61-90 days) with two other noticeable 
peaks occurring in tne first and sixth months of employment. Generally speak- 
ing, the quit distribution is relatively flat for the first six months of 
employment with a noticeable drop in the frequency of quits after the sixth 
month of employment. In fact, over 60 percent of the quits in the sample 
occurred in the first six months of employment. 

A similar pattern emerges when the frequency distribution of discharge is 
examined. The mode of the discharge distribution occurs in the fourth month 
of employment (91-120 days), and in general, the distribution is relatively 
flat for the first six months of employment with a noticeable drop in the fre- 
quency of discharges thereafter. Over 70 percent of the discharges in the 
sample occurred in the first su months of employment. 

These frequency distributions suggest that the probability of worker 
separations--both quits and discharges — declines with tenure on the job--i.e., 
quits and discharges exhibit negative duration dependence. This may be in- 
dicative of job shopping behavior on the part of firms and workers as they 
sample employment matches until a suitable employment match is found. If this 
is, indeed, the case, the first period of the employment relationship is a 
learning process in which the firm and worker discover if the current match is 
suitable, and thus, the probability of separation is greater early in the 
match. however, this apparent finding of duration dependence must be tem- 
pered by the fact that sample censoring is present here and the nature of the 
sample design implies that more separations would be observed after the fifth 
month of employment it all completed spells of employment were observed. 



7.1.2 Variables Used in This Study 

Table 7.3 provides definitions of the variables used in various models, 
and table 7.4 provides the means and standard deviations of these variables. 
In general, the vector of independent variables, _X, can be partitioned into 
three segments: worker characteri sti cs , W; firm characteristics, _F; and local 
labor market characteristics, _M. The first column of table 7.4 presents the 
variable means and standard deviations for the "full" sampl e— i .e. , both 
incomplete and complete spells of employment are incl uded— whi le the second 
column of table 7.4 presents the variable means and standard deviations for 
the -"partial" sample of complete employment spells— i.e., a separation has 
occurred. Note that this is a separation of any type--quit, discharge, 
induced quit, and a residual "other" category. 



7.2 Econometric Properties of Estimates 

In this section, empirical results will be analyzed mainly from an econo- 
metric perspective in order to establish the properties of the estimation 
techniques used for the presentation on the quit rate equation (r<j(t|Xj. 
First, an attempt will be made to justify the use of maximum likelihood esti- 
mation techniques with the main argument being that ML is best-equipped to 
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TAHU 7. * 



DITINHION OF V Af^l ARLt.S USim IN STUDY 



Variables 



L)of I n Itlon 



F Irm Var ( ab los : 

INDUSTRY Mining, Durable, Nondurable, Finance and Service; Transporat Ion , and Cooing ! 

DUMMIES cation (Wholesale and Retail Is the excluded Industry) 

* LOGEMPLOY The natural logarithm of December I, 1979 firm employment 

ORIENT The amount of time, In hours, spent by employees orienting and training the 

new worker during his/her first month on the Job 

PCrCKAFT The porcont of tho firm's workers who are classified as craft workers (where 

percent * x/y) 

PROGRESS A dummy variable Indicating whether or not there Is a wage progression for the 

Joh slot the new worker was hired In no 3 0, yes 3 1 

STARTWAGE The hourly wage tho worker was hired at 

or WAGE 

TOPWAGE The top wage of the Job slot the worker was hired In 

SCREEN The number of hours spent by the firm recruiting, screening, and Interviewing 

applicants for the Job slot 

UNION Percent of the firm's nonsuporv I sory workers who are covered by a collective 

bargaining agreement (where percent = (x/y) • 100) 

Worker Variables: 



AGE Age of the worker at the 1 1 mo of hire 

PR0D2WK On a scale of I to 100, the worker's productivity during his/her second week 

on the Job compared to the productivity of an average experienced worker in 
the same Job. The productivity of an average experienced worker Is set at 50. 

SCHOOL How much school tho worker had completed at the t fme of hire: 

1 3 no forma I schoo I 

2 3 grade school (1-8) 

3 - some high school 

4 = h Igh school graduate 

5 - some co I lege 

6 3 col lege graduate 

SEX Dummy variable Indicating sex of the worker (0 = female, 1 = male) 

Market Variables: 



MKTWAGE Average wage In manufacturing for the local labor market, 1977-1979 

DMKTEMPL Percent change In local labor market nonagr I cu I tura I employment, 1977-1979 

(denominator Is 197/ employment) 



NOTE: Data for all firm and worker variables come from the E0PP Employer Survey, while data 
for market variables come from Employment and Earnings, May 1980 (U.S. Bureau of Labor Statis- 
tics, 1979). 
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TAHL.i: 7.4 





AM Q 


AND STANDARD DEVIATIONS OF 


VARIABLES USED IN 


STUDY 






Ful 1 


Samp le 


Partial 


Sample 


LOGEMPLOY 






( 1 "5^1 ) 

V 1 • J -J 1 ' 


2.731 


( 1.4^2 ) 


UNION 




1 U • jo 


I «C / a O 1 J 


8.387 


( 24.71 ) 


PROGRESS 








.8501 


( .3% ) 


LONGTOPW 




on a & 


( 1 nx ^ ) 


82.96 


(111.5 ) 


PCTCRAFT 




1 ""Um 




.1103 


( .7057) 


MINING 






f nn ^ 


.0255 


( .158 ) 


DURABLE 




• U / -?U 




.0929 


( .291 ) 


NONDURABLE 




• U J -> <c 


( "??R ) 

\ m - S.O l 


.0459 


( .209 ) 


FINSERV 




^ v-i 


( A71 ) 


.316 


( .465 ) 


TRANSCOM 




C\A1 A 




.0420 


( .201 ) 


SCREEN 




o» JIJ 


( 29 • 1 2 ) 


5.709 


(36.13 ) 


ORIENT 








29.38 




STARTWAGE 




4 .009 


I 1 »Dl 7 * 


3.937 


( 1.613 ) 


TOP WAGE 




5.197 


I 1 .V-O J 


5.020 


( 1.865 ) 


SEX 




.455 


( .498 ) 


.483 


( .499 ) 


SCHOOL 




*♦ . i un 


( .965 ) 


4.104 


( .966 ) 


PR002WK 




55.94 


( 22.47 J 


52.28 


( 23.13 ) 


MKTWAGE 




6.678 


( .776 ) 


6.662 


( .758 ) 


DMKTEMPL 




.0895 


( .0407) 


.0893 


( .0402) 


TENURE (In 


days) 


778.1 


(170.1 ) 


176.2 


(136.9 ) 


N 




2808 




785 
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deal with the censoring problem in the EOPP data. Second, once the case for 
using maximum likelihood has been made, various functional forms of r q (t|_X) 
will be presented with the main issue being whether or not structural duration 
dependence can be identified. Because the emphasis of this section is on 
discovering the econometric properties of the estimates, little attention will 
be given to a meaningful interpretation of the results until section 3. 



7.2.1 The Use of Maximum Likelihood 

There are two primary reasons for using maximum likelihood techniques to 
estimate the quit rate and discharge rate equations. First, maximum likeli- 
hood produces consistent, asymptotically efficient parameter estimates that 
are asymptotically distributed if normally provided regularity conditions on 
the density function, f(t|_X), are met. Second, and most importantly, maximum 
likelihood is able to accommodate sample censoring while the use of standard 
regression techniques is likely to result in a sample selection bias problem. 
This subsection will attempt to illustrate this second proposition by compar- 
ing the results of comparable maximum likelihood (ML) and least squares (LS) 
estimations. 

The general form of the (conditional) instantaneous rate of worker quits 

i s : 

(1) r q (t|X) = m q (t|_X,s) • h(t|X) 

where 

r q (t|X) = conditional instantaneous rate of quitting 

m a (t|X,s) = probability that separation was a quit conditional on and 
q ~ the fact that a separation, s, occurred 

h(t | X) = the hazard of separation--i .e. , the instantaneous probabil- 
~~ ity of any separation occuring conditional on X 

To estimate r n (t|X) by maximum likelihood, a distribution must be as- 
sumed for the density oftenure on the "job, f(t|X). It is shown in chapter 3 
of Meitzen (1982) that—assuming a functional form for r q (t|X) will imply a 
density function, f(t|_X). To facilitate a comparison of ML an^ LS techniques 
assume that the quit rate is a time-independent exponential function and that 
quits are the only cause of separation (i.e. - m q (t|_X,s) = 1): 

(2) r q (t[X) = expfX'Jl 

(3) r q (t|X) = h(t|X) 

This implies that tenure on the job is exponentially distributed with pa- 
rameter r q (t | X) : 

(4) f(t|X) = r q (t|X) exp{-t r q (t|X)) 

1 3 "? 
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Under the exponential distribution, the expected length of tenure is: 



(5) E(T|X) = 1 = exp{.-X'S} 

r q lt|X) 

Given the time-i ndepend^' jonential assumption, the parameters, J3, can 
be estimated by maximum likeli.i'.. . If tenure on the job, T, is exponentially 
distributed with parameter a = _xp{x8}, a least square:, regression of the 
following type will produce estimates of J5: 

( 

(6) T = exp { -X 3 v} 

where v has an exponential distriDution with unit scale parameter and is dis- 
tributed independent of X. Taking natural logarithms of (6) yields: 

(7) InT = -1 3 •;• lnv 

and the expectation, conditional on \, is: 

(8) E(T|X_) = -X 3 + E(lnv) 

and, therefore, a least squares regression of the logarithm of tenure on X 
will' yield estimates of -3. Thus, given a sample with all complete spells of 
employment (i.e., no sampTe censoring is present), the ML and LS techniques 
should result in coefficients that are the same magnitude but of opposite 
signs. The only difference between the two should be the value of the con- 
stant term if t(lnv) / 0. 

Assume tor the moment that the full sample contains only complete employ- 
ment spells which end in quits. The first two columns of table 7.5 can be 
thought of as ML and LS estimates under this assumption as the 525 quits in 
the EUPP sample were used to obtain the coefficient estimates in columns 1 and 
2. Inspection of the first two columns reveals that in all cases except one, 
the ML and Lb coefficients have opposite signs. In the case where this is not 
tru« (DUKABLE), both ML and Lb coefficients are highly insignificant. Furth- 
ermore, for the coefficients that are statistically significant, the absolute 
values of ML-and LS coefficients are very similar, and therefore, it can be 
concluded that the use of either ML or LS is acceptable. However, as in the 
EOPP data, once incomplete spells of employment are present in trie sample, 
this conclusion is no longer valid. In chapter 3, section 4 of Meitzen, it is 
shown that when incomplete spells of employment are present, the use of least 
squares imposes a sample selection rule that results in biased coefficient 
estimates while maximum likelihood 'can cope with censored observations, and 
thus, produce unbiased coefficient estimates by having incomplete spells of 
employment contribute a "probability of no separation" term to the likelihood 
function. To illustrate this point, incomplete spells of employment will be 
allowed in the sample and two common sample selection rules will be imposed so 
that LS can deal with the incomplete spells: 

Rule 1: Allow only completed spells of em pi oyment— i .e. , only those 
spells that have resulted in a quit are allowed. 
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TABLE 7.5 

COMPARISON OF MAXIMUM LIKELIHOOD AND LEAST SQUARES ESTIMATES 







Partial 


1 Sample 






Fu I 1 Samp le 








MLr q (t|X) 


RULE 1 1 


_S 


MLr^(t|X) 




RULE 2 LS 






CONSTANT 


-4.460 


(-8.487) 


3.896 


( 7.760 ) 


-5.221 i 


(-9.844) 


4.713 


(26.615 


) 


LOGEMPLOY 


.1226 


( 3.645) 


- .1205 


(-3.648 ) 


- .1373- I 


(-4.174) 


- .0169 


(-1 .595 


) 


UNION 


- .000596 


(- .260) 


.00120 


( .527 ) 


- .00518 i 


(-2.304) 


.000758 


( 1.259 


) 


PROGRESS 


- .0519 


(- .381 ) 


.158 


( 1 .228 ) 


- .5326 (-3.958) 


.2296 


( 4.700 


) 


LONGTOPW 


- .00106 


(-1.963) 


.00134 


( 2.870 ) 


- .000761 ( 


>1 .926) 


.00035 7 


( 2.375 


) 


PCTCRAFT 


- .239 


(- .929) 


.24 7 


( 1.041 ) 


- .836 ( 


;-3.438) 


.2344 


( 3.324 


) 


MINING 


- .0424 


(- .122) 


.158 


( 1.445 ) 


- .0135 ( 


!- .045) 


- .00646 


(- .0674) 


DURABLE 


- .0512 


(- .243) 


- .124 


(- .615 ) 


.295 ( 


; 1 .406) 


- .188 


(-2.91 1 


) 


NONDURABLE 


- .214 


(- .873) 


.0258 


( .107 ) 


- .0871 ( 


!- .356) 


- .0301 


(- .434 


) 


FINSERV 


- .0415 


(- .405) 


.0935 


( .934 ) 


- .0612 ( 


- .597) 


.0569 


( 1 .654 


) 


TRANSCOM 


.183 


( .809) 


- .220 


(- .991 ) 


.298 ( 


1 .299) 


- .0321 


(- .421 


) 


SCREEN 


- .0162 


(-2 .099 ) 


.0214 


( 2.878 ) 


- .0157 ( 


-2.463) 


- .00210 


(-4.169 


) 


ORIENT 


000987 


( .577) 


.00225 


( 1 .567 ) 


- .00508 ( 


-3.499) 


.UUz j I 


( 5.603 


) 


WAGE 


.0164 


(- .412) 


.00229 


( .0579) 


- .0758 ( 


-1.926) 


.0191 


( 1 .668 


) 


SEX 


.159 


( 1 .626) 


- .193 


(-1 .986 ) 


- .0214 ( 


- .211 ) 


- .100 


(-3.093 


) 


AGE 


.000881 


( .164) 


- .00322 


(- .61 1 ) 


- .0251 ( 


-4.952) 


.00475 


( 3.161 


) 


SCHOOL 


.109 


(-2. 198) 


.125 


( 2.635 ) 


.0319 ( 


.664) 


.259 


( 1 .625 


) 


PROD2WK 


- .00223 


(-1 .052) 


.00583 


( 2.903 ) 


- .00824 ( 


-4,057) 


.00376 


( 5.595 


) 


MKTWAGE 


- .0377 


(- .616) 


.0236 


( .399 ) 


.0652 ( 


1 .077) 


- .00932" 


( -.469 


) 


DMKTEMPL 


.203 


( .179) 


- .0670 


(- .061 ) 


.566 ( 


.516) 


- .233 


( .618 


) 


Dependent 
Variable 


Quit Rate 




Log of Tenure 


Quit Rire 




Log of Tenure 






X 2 = 50.77 




R 2 - .154 




X 2 = 164.61 




R 2 = .0669 








LOG L = -3241.073 






LOG L - -4277.752 










F q ^.003976 






T q = .006723 










N=525 




N = 525 




N = 2808 




N = 2808 
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Rule 2: Include all observations and treat incomplete spells as if a 
quit occurred at the end of observed tenure. 

Rule 1 is imposed in column 2 of table 7.5 where the LS regression is 
performed on only employment spells that resulted in a quit, while Rule 2 is 
imposed in column 4 of table 7.5 where the LS regression is performed on the 
full sample of complete and incomplete spells of employment. Trie ML estimates 
when the full sample is used are found in column 3 of table 7.5. 

A comparison of columns 2 and 3 reveals that when Rule 1 is imposed, the 
LS coefficients are generally smaller in absolute value than the ML coeffici- 
ents. In only one case (SCREEN) /is the LS estimate greater in absolute value 
than the ML estimate when the ML estimate is statistically significant. Five 
coefficients (LUGEMPLUY, SEX, AGE, SCHUOL, MKTWAGE) have the same sign in the 
LS and ML models with the LS' coefficients being statistically significant in 
three of these cases (LUGEMPLUY, SEX, SCHUOL) and the ML coefficient being 
significant in two of these' cases (LOGEMPLUY, AGE). 

A comparison of columns 3 and 4 reveals that when Rule 2 is imposed, the 
LS coefficients are, again, generally smaller in absolute value than the ML 
coefficients. Unly once is the LS coefficient larger in absolute value (SEX), 
and in this case, the ML coefficient is not statistically significant. Six 
coefficients have the same sign in the LS and ML models with the LS coeffi- 
cient being statistically significant in two cases (SCREEN, SEX) and the ML 
coefficient being stati stical ly- signi f icant in two cases (LOGEMPLOY, SCREEN). 

Before drawing any conclusions, it must be asked whether the ML-LS com- 
parison of columns 3 and 4 is valid since, when LS is performed on the full 
sample, all types of separations are present (e g. , quits, discharges, induced 
quits), while the ML estimates deal only with the quit rate, r q (t|X). In 
order to overcome this doubt, the overall hazard h(t|_X) that includes all 
causes of separation was estimated by ML, and the results are compared to the 
Rule 2 LS in table 7.6. Although the coefficients or r^( 1 1 X) and h(t|X_) 
differ, the same conclusions apply when the coefficients of h(T|Xj are com- 
pared to the coefficients of the Rule 2 LS. In all but three cases (DURAtSit, 
FINSERVE, SCHUUL), the LS are smaller in absolute value than the ML coeffi- 
cients and in none of these three cases is the ML coefficient statistically 
significant. Five coefficients have the same sign in the LS and ML models 
with the LS coefficient being statistically significant in one case (SCREEN), 
and tbe ML coefficient being statistically significant in two cases (LUGEM- 
PLUY, SCREEN). 

In sum, the results of tables 7.5 and 7.6 show that when using this par- 
ticular data set, imposing a sample selection rule and using least squares 
produces coefficient estimates that are closer to zero than the maximum like- 
lihood procedure which adjusts for the incomplete (censored) employment 
spells. Thus, assuming that the ML technique does produce unbiased coeffici- 
ent estimates, in this particular case, no matter which sample selection rule 
is imposed, the use of LS techniques results in coefficient estimates that are 
generally biased toward zero. Although the magnitude of the bias may depend 
on the assumed distribution of the density function (exponential in this case, 
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TABLE 7.6 



COMPARISON OF OVERALL HAZARD AND RULE 2 LEAST SQUARES 





ML 


h(t\X) 


RULE 


2 LS 


CONSTANT 


-5.253 


(-10.641 ) 


4.713 


( 26.615 ) 


LOGEMPLOY 


- .128 


(- 4.237) 


- .0169 


(- 1 .595 ) 


UNION 


- .00476 


(- 2.331) 


.000758 


( 1.259 ) 


PROGRESS 


- .409 


( 3.180) 


.229 


( 4.700 ) 


LQNGTOPW 


- .00114 


(- 1 .976) 


.000357 


( 2.375 ) 


PCTCRAFT 


- .6638 


(- 3.105) 


.2344 


( 3.324 ) 


MINING 


- .0411 


(- .134) 


- .00646 


(- .0674) 


DURABLE 


.141 


( .726) 


- .188 


(- 2.911 ) 


NONDURABLE 


- .229 


(- .985) 


- .0301 


(- .434 ) 


FINSERV 


- .0445 


(- .472) 


.0569 


( 1.654 ) 


TRANSCOM 


.172 


( .787) 


- .0321 


(- .421 ) 


SCREEN 


- .0138 


(- 2.458) 


- .00210 


(- 4.169 ) 


OR 1 ENT 


- .00403 


(- 3.121) 


.00237 


( 5 • 603 ) 


WAGE 


- .0635 


(- 1.771) 


.0191 


< 1.668 ) 


SEX 


\ .137 


( 1.548) 


- .100 


<- 3.093 ) 


AGE 


- ^0185 


(- 4.120) 


.00475 


< 3.161 ) 


SCHOOL 


.00455 


( .100) 


.0259 


< 1.625 ) 


PROD2WK 


- .0111 


(- 5.936) 


.00376 


< 5.595 ) 


MKTWAGE 


.0755 


( 1.345) 


- .00932 


<- .469 ) 


DMKTEMPL 


.589 


< .581) 


- .233 


<- .613 ) 



Dependent Variable Separation Rate Log of Tenure 

N * 2808 N = 2803 

X 2 - 173.05 R 2 = .0669 

Log _L = -4923.665 
h * .00 0 73 75 



t statistics In parenfheses. 
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tM . oownwara Mas U a 9 enera, ^^^^"MSi £ 
SJSS ^ " ' ?! t £ Hence «r , t.e «... o, .n. 

7 2 2 Comparisons of Functional Forms 
" " ,„ this subsection, the P-'~ 

quit and discharge equations are , c « P« ped ^^^^d saraple heterogeneity) 
to the presence of emitted variables [V-^' Mg™ uted varia bles result 
in the empirical models: (1) d ex lst ence > coeffic ients and (2) can 

in a significant bias of the ftiMtes of the P Qp the discharge 

structural duration dependence be detected in eitne 
equation? The functional forms are: 

Model 1: Pi(t|X) - exp X'B , a time-independent model. 



Model 2: 



Model 3: 



^Iy. U • exD X'P 9 . a time-independent model that 1n- 
[fidef ."^u^tiplicaTive^rVor term, v, to capture the effects 



of omitted variables. 

Mt|X) - exp X'l3 ' exp 8 1 
allows" duration dependence. 



a Gompertz hazard model that 



To analyze the effects of omitted variables on the estimates of | Models 
1 and 2 will be compared. The time-independent spec, J cat ,o ^ ^ 

not allow for the- effects of omitted ^"^l^.^U^buted error term, v, 
effects of omitted variables thPough the Gamma d £ Qf section 2 3 

T^ter ^f Se e i a t n ze a n1 ^ 1981 Model' 1 represents the "apparent" hazard, 
and Model 2 represents the "true" hazard. 

j «• l n Mosn n 1511 concluded that the effect of 
Recall, Lancaster and Nickel (1980, P ' i ^ed vari abl es is to bias these 
omitted variables on the coefficients i eluded a ^ ^ 
coefficients toward zero but _ that .the bias _ 1S 3 f Meitze n, the coeffi- 

SES°".? iXt' ttW"-^-^ were shown to be, 



(9) 3lnr 2 (t|X) = pj2 
3*j 



(True) 



i o (Apparent) 
(10) alnrjCtlX) = 3j2Cl + 6 2 e xp X'jfc t]-l - Bji 

Thus 3« < P j2 and the degree of the bias depends on 6* with larg- 
er values for Jl fi2 causing a larger downward bias in Pji- 
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To illustrate this proposi tion ^versions of Models 1 and 2 that include 
the same variables are presented in table 7.7 with columns 1 and 2 presenting 
the quit equation results and columns 3 and 4 presenting the discharge equa- 
tion results. Focusing first on the quit equation results, notice in column 2 
that &2 is very small and statistically insignificant, which leads to the 
predictioh that the values of the k^'s and 3 2 1 s are very close. Inspec- 
tion of the coefficients in columns 1 and 2 reveals that, in general, fi^ 
is only slightly larger in absolute value than In fact, if an average 

of the ratio m is taken over all coefficients in the quit equation, it is 

e J2 77 1 

found tiiat, on average, (^i is .993 times the size of tfjo (i.e., t' K = -y 

j gjl J 
j = l P j 2 = .993). Thus it is reasonable to conclude that there is virtu- 
ally no omitted variable effect on tne coefficients of the quit equation, and 
according to this criterion, Model 1 is an appropriate estimator for the 3's. 

Turning attention to the discharge equation, column 4 reveals that 52 
is very large and statistically significant, and therefore, it is suspected 
that the 3}'s v/ill be noticeably closer to zero than the fig's. Inspection 
of columns 3 and 4 appears to confirm this suspicion as the coefficients of 
Model 1 are generally closer to zero than are the coefficients of Model 2, and 
on average, B j j is only .786 times the size of 3 j g (i.e.,£g = . 786). 
Thus, there may be evidence for preferring Model 2 over Model 1 in the dis- 
charge equation when the bias of the P 1 s is the choice criterion. However, it 
is difficult to determine when the downward bias of the 3^'s becomes serious 
(i. e., what value of R K establishes a "cutoff 11 point below which Model 2 is 
preferred?), and furthermore, given that most of the coefficients of tne 
discharge equation are statistically insignificant, it is not cle^r whether 
there should be concern over the bias of these coefficients. 

Focusing now on the second issue of whether or not duratir impendence 
is evident in either the quit or the discharge equation, we must ^ .^erve that 
an identification problem exists since, with only one employment spell ob- 
served for each worker, time dependence of the hazard function cannot be 
di stinqui shed from the effects of omitted variables on the measured hazard. To 
illustrate this problem, compare Models 2 and 3: 

Model 2 : r z ( 1 1 X_) = v • {exp _X 1 } 

Model 3 : rj(t|X_) = expU'^3} • exp fit 

These mode Is can be thought of as restricted versions of a proporti ona I haz- 
ards model that allows for the effect of error: 

(11) r(t|X) = v" • ? } (X) • V 2 (t) 

where in Model 2, *^(t) = 1 and in Model 3, v = 1. Or, similarly, in Model 
2 it is being assumed that 6 2 ^ 0 and 6=0 while in Model 3 it is being 
assumed that 6 2 = 0 and 6 / u. Thus, Models 2 and 3 represent different 
functional form assumptions for capturing time variation of hazard. 
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TABLE 7./ 



COMPARISON OF w»DLL:s 1 AND 2 FOR QUIT AND DISCHARGE EQUATIONS 



■ 


Apparent 3 


True r3 p 
j *■ 




Apparent 3 j 1 


True B j 2 






Modol 1 
Quit 


Dde! 2 
Quit 




Model 1 
D I scharge 


Model 2 
D Ischarge 




CONSTANT 


-5.221 


(-9.84 ) 


-5.1 -#4 


(-9.10) 


-8.552 


(-6.33) 


-8.347 


(-5.17) 


1 HftFMPt f)Y 

LUULI U I— \J 1 


.137 


(-4.17) 


- .U>9 


(-4.12) 


- ,0629 


(- .81 ) 


- .0732 


(- .75) 


UN 1 ON 


- .00518 


(-2,30) 


- ,00524 


(-2.30) 


- .00268 


(- .55) 


- .00334 


( 1.17) 


PROGRESS 


- .533 


(-3.96? 


- ,541 


(-3,90) 


.540 


( 1.24) 


.592 


( 1.17) 




- .000761 


(-1 .93) 


- .0007 72 


(-1 ,30) 


- .00404 


(-2.04) 


- .00459 


(-2.03) 


PPTCRAFT 


- .836 


(-3.44) 


- .855 


(-3.42) 


- .101 


(- .22) 


♦ 0215 


( ,03) 


MINI MP, 


- .0135 


(- .05) 


- .0222 


(- ,06) 


- .195 


(- .30) 


- .434 


(- .55) 


nilBARI F 


.295 


( I.*:: 


.296 


( 1.39) 


- .609 


(-1.19) 


- .698 


(-1.16) 


NONDURARI F 


- .0871 


(- .V:/ 


-.0941 


(- .38) 


-1 .140 


(-1 .53) 


-1 .280 


(-1 .54) 




- .0612 


(- .60) 


-.0581 


(- .55) 


.0530 


( .22) 


.138 


( .45) 


TRANSCOM 


.298 


( 1 ,30) 


.299 


( 1 .28) 


- .577 


(- .78) 


- .592 


(- .72/ 


SCREEN 


- .0157 


(-2.46) 


- .0)51 


(-2.46) 


- .00356 


(- .34) 


- .00329 


(- .29) 


no 1 FKJT 


— .00508 


\ j . JU J 


« .00517 


(-3.47) 


- .00042 


8 (- .15) 


.000309 ( .23) 


WAGE 


- .0758 


(-1.93) 


- .0766 


(-1.91 ) 


.0254 


( .29) 


.00267 


( .03) 


SEX 


- .0214 


(- .22) 


- .0151 


(- .15) 


1.028 


( 4.23) 


1.350 


( *,20) 


AGE 


- .0251 


(-4.95) 


- .0255 


(-4.88) 


.0895 


( .93) 


.0163 


( 1.25) 


SCHOOL 


.031 9 


( .66) 


, .0299 


( .61 ) 


- .166 


(-1 .41 ) 


- .195 


(-1 .33) 


PR0D2WK 


- .00824 


( 4.06) 


- .00840 


(-4.00) 


- .0287 


(-5.68) 


- .0339 


(-5.36) 


MKT WAGE 


.0652 


( 1 .08) 


.0635 


( 1 .02) 


.117 


( .78) 


.115 


( .62) 


DMKTEMPL 


.566 


( .52) 


.596 
.137 0 


( .53) 
2 ( .92) 


.465 
6.733 


( .18) 

2 

a ( 3.57) 


1.453 


( .46) 


Quits or 
1 I scharges 




525 




525 




90 




90 


N 




2808 




2808 




2808 




2808 


X 2 




164.61 




164.84 




74.44 




79.08 


Log Likelihood -4277.752 


-4277.641 




-868.941 




-866.622 


F 


.0006723 


.0006723 




.0001 152 




,0001 152 



+-statls+ Ics In parentheses. 
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In Model 2, time variation is captured by the "omitted van able effect," 
v, since the average of v over sample survivors at duration t, v, changes with 
t. For example, suppose the true quit hazard (i.e., conditional on ajj_ 
explanatory variables, X*) is time-independent while the apparent quit hazard 
(i.e., conditional on only a subset of all explanatory variables, _X) leaves 
out a variable such as "inherent propensity to quit" which is thus captured in 
v. In this case, workers with a higher inherent propensity to quit will de- 
part from their jobs early, leaving only workers with lower inherent propensi- 
ties to quit in their jobs as duration increases, and therefore, the average 
of the inherent propensities to quit across surviving members of the sample, 
V, decreases as duration increases. In Model 3, time variation is captured by 
trie "structural duration dependence parameter ," 6. Foj>exampl e, in the con- 
text of a job-matching model, 6 would represent the decline in the probability 
of separation due to a learning process as firms and workers are likely to 
learn of the bad aspects of the employment match early, and therefore, separa- 
tion is most likely to occur near the beginning of the match. Hence, the 
problem illustrated here is one of identification: given that duration depen- 
dence is observed, is it due to leaving out a variable which measures the 
inherent propensity of workers to quit or is it due to the learning process 
associated with job matching? 

Examples of this issue are found in tables 7.8 where Models 1, 2, and 3 
are compared for the quit and discharge equations. Examining the portion of 
the table on quit equations, two comments are in order. First, the values of 
the log of the likelihood are virtually identical for all three models, and 
therefore, neither the inclusion of an error term nor the allowance for dura- 
tion dependence can improve upon the overall explanatory power of the time- 
independent model. Second, the coefficients of Model 2 are just slightly 
larger than the almost identical coefficients of Models 1 and 3. These two 
observations lead to the conclusion that the time-independent assumption of 
Model 1 appears to provide a reasonable explanation for worker quits in the 
EUPP sample. This conclusion, however, is conditional on the very special 
nature of the EOPP sample: newly hired, low-skilled workers are being 
followed for a relatively short period of time (at most, a worker is followed 
for the first 2.5 years on the job). The time-independent Model 1 may not 
perform as well with, for example, data sets that follow the worker over a 
longer period of time. 

The results of Models 1, 2, and 3 for the discharge equation are pre- 
sented in table 7.8, the section on discharge equation 3, and the most strik- 
ing finding is the large and statistically significant value of 2 in Model 
2. Furthermore, column 3 reveals a duration dependence effect that is 
statistically significant at the 20 percent level. Inspection of the values 
of the log of the likelihood reveal almost identical values for Models 2 and 3 
(which are both somewhat larger than the value for Model 1), which suggests 
that both of these models are slightly more powerful than the basic time- 
independent model. Overall, the discharge equation performs rather poorly, 
and therefore, it may be a mi stake to attribute the fa 1 1 ing hazard to 
structural duration dependence. Thus, Model 2 appears to be the preferred 
functional form for the discharge equation. 
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TABLE 7.8 



COMPARISON OF MODELS 1, 2 AND 3 



By Qu^lt Equation 
Model 1 Mpdel 2 Model 3 



CONSTANT 


-5.221 


(-9.84) 


-5.144 \ 


(-9.10) 


-5.217 


(-9.80) 


LOGEMPLOY 


- .137 


(-4.17) 


- .139 


\(-4.12) 


- .137 


(-4.17) 


UNION 


- .00518 


(-2.30) 


- .00524 


(\>.30) 


- .00517 


(-2.30) 


PROGRESS 


- .533 


(-3.96) 


- .541 


(-3^0) 


- .532 


(-3.95) 


LONGTOPW 


- .000761 


(-1 .93) 


- .000772 


(-1.30) 


- .000759 


(-1.29) 


PCTCRAFT 


- .836 


(-3.44) 


- ^855 


(-3.42 )\ 


- .836 


(-3.44) 


MINING 


- .0135 


(- .05) 


- .0222 


(- .00 \ 


- 0139 


(- .05) 


DURABLE 


.295 


( 1.41) 


.296 


( 1.39) ' 


\ .295 


( 1.41 ) 


NONDURABLE 


- .9871 


(- .36) 


- .0941 


(- .38) 


- .0872 


(- .36) 


FINSERV 


- .0612 


(- .60) 


- .0581 


(- .55) 


- .0607 


(- .59) 


TRANSCOM 


.298 


( 1.30) 


.299 


( 1.28) 


.297 


( 1.30) 


SCREEN 


- .0157 


(-2.46) 


- .0161 


<-2.46) 


- .0157 


(-2.46) 


ORIENT 


- .00508 


(-3.50) 


- .00517 


(-3.47) 


- .00507 


(-3.49) 


WAGE 


- .0758 


(-1.93) 


- ,0766 


(-1.91 ) 


- .0757 


(-1.93) 


SEX 


- .0214 


(- .22) 


- .0151 


(- .15) 


- .0212 


(- .22) 


AGE 


- .0251 


(-4.95) 


- .0255 


(-4.88) 


- .0251 


(-4.94) 


SCHOOL 


.0319 


( .66) 


.0299 


( .61 ) 


.0319 


( .67) 


PROD2WK ' 


- .00824 


(-4.06) 


- .00840 


(-4.00) 


- .00824 


(-4.05) 


MKTWAGe. 


.0652 


< 1.08) 


.0635 


( 1.02) 


.0651 


( 1.07) 


DMKTEMPL- 


.566 


( .52) 


.596 


( .53) 


.564 


( .51 ) 








.137 ° 


2 

( .92) 


- .0000260 ( .09) 


Quits 




525 




525 




525 


N 




2808 




2808 




2808 


X 2 


164.61 


164.84 




164.62 


Log Llkel 1 hood 


-4277.752 


-4277.641 


-4277.748 


7 


.0006723 


.0006723 


.0006723 


-h-statl sties In parentheses. 
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TABLE 7. B (Continued) 
COMPARISON OF MODELS 1, 2 AND 3 





Model 


1 


By Discharge Equation 
Model 2 


Model 


3 


CONSTANT 


-8.552 


(-6.33) 


-8.347 ( 


- .17) 


-8.333 


(-6.18) 


LOGEMPLOY 


- .0629 


(- .81 ) 


- .0732 


- .75) 


- .0724 


(- .92) 


UNION 


- .00268 


(- .55) 


- .00334 


- .57) 


- .00239 


(- .49) 


PROGRESS 


.540 


( 1.24) 


.592 


[ 1.17) 


.565 


( 1.30) 


LONGTOPW 


- .00404 


(-2.C») 


-.00459 


[-2.03) 


- .00387 


(-1.97) 


PCTCHAFT 


- .101 


(- ,22) 


.0215 


.03) 


- .108 


(- .24) 


MINING 


- .195 


(- .30) 


-.434 


- .55) 


- .181 


(- .27) 


DURABLE 


- .609 


(-1.19) 


-.698 


[-1 .16) 


- .587 


(-1 .15) 


NONDURABLE 


-1 .140 


(-1 .53) 


-1 .280 


(-1 .54) 


- 1.132 


(-1.51 ) 


FINSERV 


.0530 


( .22) 


.138 


( .45) 


.0751 


( .31 ) 


TRANSCCM 


- .577 


(- .80) 


-.592 


[- .72) 


- .589 


(- .80) 


SCREEN 


- .00356 


(- .34) 


-.00329 


[- .29) 


- .00386 


(- .37) 


ORIENT 


- .000428 


(- .15) 


-.000869 


C- .23) 


- .0000772 


(- .32) 


WAGE 


.0254 


( .29) 


.00267 


( .03) 


.0209 


( .24 ) 


SEX 


1 .028 


( 4.23) 


1 TCrt 
1 • JOO 


\ 4 *zU ) 


1 .033 


( 4.24) 


AGE 


.0895 


( .93) 


.0163 


( 1.25) 


.00993 


( 1.03) 


SCHOOL 


- .166 


(-1.41 ) 


-.195 


(-1.33) 


- .162 


(-1.38) 


PROD2WK 


- .0287 


(-5.68) 


-.0339 


(-5.36) 


- .0282 


(-5.61 ) 


MKTWAGE' 


.117 


( .78) 


.115 


( .62) 


.114 


( .76) 


DMKTEMPL 


.465 


( .18) 


1 .453 


( .46) 


.369 


( .14) 








6.733 ° 2 


( 3.57) 


- .00138 


°( 1.80) 


Discharges 




90 




90 




90 


N 


2808 


2808 




2808 


X 2 


74.44 \ 


79.08 


77.99 


Log Llkel I hood 


-868.941 \ 


-866.62 2 


-867.167 


7 


.0001 152 


.0001 152 


.0001 152 



*h-statl sties In parentheses. 
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The results of Models 2 and 3 of the quit and discharge equations suggest 

that the omitted variables effect "predicts" the duration dependence effects 

in that a small 6 2 is associated with a small 6 (quit equation), and a large 

6 2 is associated with a large 6 (discharge equation). This type of finding 
is also reported by Lancaster and Nickel 1 (1980), who state that: 



In a sense the effect of time variation in the hazard and 
the systematic error are "col 1 inear. " This is particular- 
ly clear in Lancaster (1979) where assuming (a) no error 
but possible time dependence and, (b) possible error and 
no time dependence give almost identical log likelihoods. 
This suggests that there may be a problem of identifica- 
tion .... (p. 149) 



Therefore, an appropriate conclusion of the empirical results presented here 
is that in the EOPP sample, measured duration dependence is probably due to 
the effects of omitted variables since in both the quit and discharge equa- 
tions, 6 2 is a good predictor of the magnitude and statistical significance 
of the duration coefficient, 6. 



7.2.3 Summary 

Section 7.2.1 discussed the econometric problems posed by the incomplete 
or right-censored employment spells contained in the EOPP sample. When incom- 
plete spells are present in the sample, least squares regression methods 
require a sample selection rule to be imposed, with two common rules being 
(1) use only completed employment spells and (2) include incomplete employment 
spells and treat them as if they were complete at the end of the observation 
period. In contrast to these least squares techniques, the maximum likelihood 
procedure used in this study allows censored observations to contribute a term 
to the likelihood function, which accounts for the fact that no separation has 
occurred in these cases. It was found that compared" to this maximum likeli- 
hood method, least squares under both sample selection rules results in 
coefficient estimates that are closer to zero. 

In section 7.2.2, two issues related to the presence of uncorrected sam- 
ple heterogeneity were di scussed. Fi rst , the effects of uncorrected sampl e 
heterogeneity on coefficient estimate were explored and in the discharge equa- 
tion, where a significant amount of uncorrected sample heterogeneity was de- 
tected, a downward bias in the coefficient estimates was discovered. Second, 
it was found that the degree of uncorrected sample heterogeneity "predicts" 
measured duration dependence. In the quit equation, where no heterogeneity 
was ^ N .ected. no measured duration dependence was evident, while the effects 
of heterogeneity in the discharge equation produced negative measured duration 
dependence. 

Finally, as discussed 1n Appendix B, the EOPP sampling design may result 
1n choosing employment, spells that are longer than spells chosen randomly. 
The econometric methodology used in this study does not correct for this 
length-bias problem, and therefore, the results obtained in this study must 
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be conditioned upon the fact that the employment spells used to estimate the 
probability of separation are longer than spells chosen at random. This 
Implies that the coefficient estimates may be upwardly biased. 

The section that follows provides an interpretation of the results from 
a labor economics perspective. First, the results of the quit equation will 
be discussed, and second, the results of the discharge equation will be 
di scussed. 

When viewing these results, it is important to keep in mind the special 
nature of the EOPP sample. Specifically, it should be remembered that the 
workers in the sample are in low-skilled occupations, and in order to be in 
the sample, the worker must have been hired within a specified time period \ 
(January 1, 1978 to October 1, 1979). Furthermore, given the relatively short 
time period in whicli these workers were observed (anywhere from five to 
twenty-eight months), it can be said that this study is analyzing the separa- 
tion rates of recently hired low-skilled workers. 



7.3 Interpretation of the Quit Results 

This subsection presents the results from estimating the quit rate equa- 
tion, r a (t|X). The discussion focuses on interpreting the coefficient 
estimates within a hypotheses 'testing framework. Where applicable, the 
results will be compared with the results of other studies. The issue of 
duration dependence of the hazard function will also be raised again with an 
emphasis on drawing implications from the results and comparing the results 
with some other findings. 



7.3.1 Quit Equation Hypotheses 

First, hypotheses regarding the signs of coefficients and the resulting 
estimates are presented. It is important to keep in mind that all of these 
statements are made conditional on all other influential factors being held 
constant. However, in some cases, the set of explanatory variables may not be 
able to control adequately for factors that have a systematic effect on the 
quit rate, and thus, coefficient estimates are likely to suffer from omitted 
variables bias., It will be pointed out when such cases are apparent. In 
general, the vector of explanatory variables, _X> can be partitioned into four 
categories of variables: 

1. General : General firm characteristics that are directly related to 

the 1 ast worker hi red 

2. Spec i fjc : Firm characteristics that are specifically related to the 

last worker hired 

3. Worker : Characteristics of the last worker hired 

4. Market: Local labor market characteristics 
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The section that follows contains the hypothesi /ed signs of the coeffic- 
ient tor each variable and a brief explanation of the ineaniny behind each 
hypothesis. A more detailed explanation is given when the results are 
presented. 



General Variables 

o LUGEflPLUY < U . Fi rm si ze can be thought of as a proxy for i nternal job 
ladder development. Larger firms are more likely to offer training and ad- 
vancement opportunities to workers than small firms, and hence, the employ- 
ment relationship tends to be relatively permanent. 

o UNION < U . The percent of unionized workers represents the union's 
strength in the firm. Aside from an ability to capture economic rents in 
the form of higher wages, unionization is positively related to the quality 
of working conditions as, to paraphrase Freeman (1980), the union grievance 
machinery provides workers with a "voice" option of resolving problems in 
the workplace as an alternative to the "exit" option of resolving problems 
by quitting. Hence, the presence of a union will tend to swing the "exit- 
voice tradeoff" in favor of the voice option. Note, however, that fringe 
benefits have not been controlled for in this study, which implies that 
UNION will contain the effects of the voice option and higher fringes, with 
both negatively influencing the quit rate. 

o PROGRESS < 0 . The presence of a wage progression for the job slot sig- 
ni f ies that there is future wage improvement with the firm, and hence, 
future wage increases will be lost if the worker quits. This is consistent 
with a specific human capital interpretation in which the presence of a 
wage progression implies that the worker initially invests in human capital 
by accepting a lower wage and, later, receives a return on investment in 
the form of higher wages. Under this interpretation, the worker's proba- 
bility of quitting is inhibited by the prospects of suffering a capital 
loss--i.e., foregoing higher future wages. In addition, this vari'lve is 
likely to pick up unmeasured firm characteristics that are correlax ..•(, with 
having a wage progression. 

o LO NGTOPW > 0 . The present value of a job in which it takes a longer per- 
lod of time to reach the top wages is lower tnan that of a comparable job 
in which it takes a shorter period of time to reach the top wage, and 
therefore, the probability of quitting is higher when it takes a longer 
time to reach the top wage. 

o PCTCRAFT < 0 . The percent of craft workers, in the fi rm should be hi ghly 
correlated with job ladders and advancement opportunities and, thus, repre- 
sents future wage increases for the worker. This variable is a traditional 
proxy for investment in specific human capital. 

o INDUSTRY DUMMIES . There are no priors on the signs of these coefficients 
since they serve mainly as control variables. Note that the excluded in- 
dustry isj Wholesale and Retail. 

I 
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Speci fic Variables 



o SCREEN <_0. This measures the intensity of the firm's prehi re information 
gathering process outlined in chapter 2. By investing in prehire informa- 
tion on potential workers, the firm will be better able to hire a worker 
whose talents are compatible with the job demands, and therefore, is less 
likely to hire a worker who will become dissatisfied and quit. This 
screening process may also be indicative of the type of job to be filled 
and the firm's policy regarding the retention of workers since a firm with 
jobs that require a great deal of training (either specific or general) 
will most likely be looking for a relatively permanent employment relation- 
ship and, therefore, will attempt to ensure match quality before someone is 
hired by carefully screening potential workers. In such cases, it may be 
said that the finr does not draw randomly from the pool of available work- 
ers and discovers match quality only after the match has been formed. 

o URILN T < 0. Ideally, this variable captures the effects of on-the-job 
training— T.e. , specific human capital investment. However, the concept 
of investment in human capital is a long-term notion, and it is difficult 
to conclude how well the amount of time spent orienting and training the 
worker during the first month of employment captures this process. At 
best, ORIENT is a predictor of future training and numan capital accumula- 
tion. An alternative interpretation that is consistent with a negative 
sign for ORIENT is that it is an indicator of how well workers become 
acquainted with the job, and thus, how comfortable they feel in the job. 

o WAGE < 0. This follows directly from the worker's search model of Meitzen. 
A higher wage is more likely to meet the worker's reservation wage, and 
tnerefore, the probability of quitting is lower. 



Worker Variable s 

o SEX < U« As the traditional primary earner of the household, males are 
less 1 ikely to quit their jobs. A selection process may be captured by the 
coefficient- since males, being perceived by employers as having a greater 
attacnment to the labor force than women, will be chosen by firms who are 
looking for permanent employees. 

o AGE < U. Two factors help to explain this negative sign. First, since 
their family responsibilities are likely to be fewer and mobility costs 
lower, job shopping is more likely to be undertaken oy younger workers in 
an attempt to find jobs that suit their tastes or to discover what their 
tastes are. Second, older workers in the same current position are less 
likely to switch to a given job tnan younger workers because their shorter 
remaining working life means that there is less time for thein to capture 
the returns of a new job. In addition, the number of alternatives available 
is likely to decline with age. However, it may be argued that AGE is asso- 
ciated with a higher probability of quitting when it is remembered that the 
EOPP sample contains recently hired workers in low-skilled occupations, and 
older workers hired in to such positions may be of lower quality or may be 
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more likely to separate from a job than other members of their age cohort. 
Therefore, the interpretation of the AGE coefficient may not be as unambig- 
uous as it appears at first glance. 

o SCHUUL > U. Better educated workers are likely to have better alternative 
opportuni ties. 

o PR0U2WK < 0. Workers who perforin better are likely to have greater future 
opportunities with the firm. Furthermore, good job performance may be an 
indication of worker satisfaction with the job. 



Market Variables 

o MKT WAGE > U . Market wage is an indication of the wages paid in alternative 
jobs. The" higher the market wage relative to current wages, the greater 
the probability that the worker will quit to find a better paying job. 

o UMKTEMPL > 0. The growth in labor market employment is positively correla- 
ted with the probabi 1 i ty of findi ng another job. Thi s variable can be 
thought of as proxyiny job vacancy rate. 



7.3.2 Q uit Equation Results 

Quit equation results are reported in table 7.9 where the three columns 
reflect different wage variables included in the equation. Model 3 (the 
Gompertz hazard) results are presented since, in the previous section, it was 
judged that there is essentially no difference between Models 1, 2, and 3. 

In addition to the coefficient estimates reported in table 7.9, column 1 
of table 7.10 presents what are referred to as the quit equation "multipli- 
ers." For continuous explanatory variables, the multipliers indicate the 
proportionate change in the quit rate when the explanatory variable moves from 
its sample mean to a value one. standard deviation above its sampled mean. An 
interpretation of this continuous variable multiplier is that it represents 
the proportionate change in the quit rate when the explanatory variable under- 
goes a "typical" change in the sample. For dummy variables, the multipliers 
indicate the proportionate change in the quit rate when the explanatory varia- 
ble moves from a value of 0 to a value of 1. In addition to the multipliers 
of column 1, table 7.10 reports the sample means, standard deviations, and 
coefficients of variation tor the explanatory variables of the quit equation. 

To define the multipliers more formally, first let: 

(12) X_ ■= n-dimensiondi row vector of explanatory variables. 
Partition ohis vector in the following manner: 

(13) X = (Xx, X k ) 




TABLE 7.9 



QUI T EQUATION WITH ALTERNATIVE WAGE SPECIFICATION 



ST A RT WAGE On ly TOP WAGE Only STARTWAGE and TOP WAGE 



CONSTANT 


-5.217 . 


(-9.80) 


-5.151 


(-9.86) 


-5.156 


(-9.70) 


LOGtMPLOY 


-.137 


(-4*17) 


- .142 


(-4.29) 


- .143 


(-4.31 ) 


UNION 


-.0051 7 


(-2.30) 


- .00471 


(-2.10) 


- .00478 


(-2.13) 


PROGRESS 


-.532 


(-3.95) 


- .433 


(-3.20) 


- .419 


(-3.02) 


LONGTOPW 


-.000759 


(-1 .29) 


- .000364 


(- .64) 


- .000337 


(- .60) 


pc rcKAi • r 


-.036 


(-3.44) 


- .764 


(-3.13) 


- .761 


(-3.12) 


MINING 


-.0139 


(- .05) 


.0413 


( .12) 


.0128 


( .03) 


DURABLE 


.295 


( 1.41) 


.302 


( 1.47) 


.283 


( 1.35) 


NONDURABLE 


-.0872 


r-N. .36) 


- .0649 


(- .27) 


- .0685 


(- .28) 


FINSLKV 


-.0607 


(- .59) 


- .0576 


(- .56) 


- .0614 


(- .60) 


TRANSCOM 


.297 


( 1 .30) 


.345 


( 1 .51 ) 


- .337 


(-1 .47) 


SCREEN 


-.0157 


(-2.46) 


- .0151- 


(-2.44) 


- .0156 


(-2.45) 


ORIENT 


-.00507 


(-3.49) 


- .00485 


(-3.34) 


- .00486 


(-3.34) 


STARTWAGE 


-.0757 


(-1 .93) 






.0271 


( .42) 


TOP WAGE 






- .1 1 1 


(-3.25 ) 


- .1 23 


(-2. 73 ) 


SEX 


-.0212 


(- .22) 


.0140 


( .15) 


.0106 


( .11 ) 


AGE 


-.0251 


(-4.94) 


- .0254 


(-5.04) 


- .0256 


(-5.04) 


SCHOOL 


.0319 


( .67) 


.0405 


( .85) 


.0388 


( .81 ) 


PROD2WK 


-.OOB24 


(-4.05) 


- .0083 7 


(-4.12) 


- .00842 


(-4.14) 


MKTWAGL 


.0651 


( 1 .07) 


.0674 


( 1.11) 


.0665 


( 1.10) 


DMKTLMPL 


.564 


( -51 ) 


.61 0 


( .56) 


.599 


( .55) 


a 


-.0000260 


( .09) 


- .000004 


( 0) 


.000008 


( 0) 


? q 


.0006723 




.0006723 




.0006723 





X 2 164.62 172.37 172.54 

Lcxj L -4277.748 -4273.875 -4273.787 



t~stat I '^tlcs in par en rhosos . 
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PROGRESS 
LONCTOPW 



SCREEN 



ST ART WAGE 
TOPWAGE 
SEX 
AGE 

SCHOOL 
PROD2WK 
MKT WAGE 
DMKTEMPL 



TABLE 7.10 
QUIT EQUATION MULTIPLIERS 



Multlpl ler X k o R k A k 



LONGf.MPLOY .803 3.027 1.531 .506 

UNION 



.876 10*36 27.81 2.684 

.658 .883 .322 .36* 



,966 90.46 103.3 1 .H2 



PC TC RAFT .850 .131 .213 1.635 

MINING 1.013 .030 .170 5.667 

DURABLE 1-327 -073 .260 3.562 

NONDURABLE .934 .055 .228 4.145 

FINStRV .940 .338 .471 1.393 

TRANSCOM -7U -042 .776 18.476 



.635 6.343 29.1 2 4-591 



ORIENT .840 37.33 35.90 1.110 

1.036 4.009 1.t>19 -404 



.788 5.197 i .933 .372 

1.011 .455 .498 1.095 

,775 27.17 9.080 .367 

1.033 4.166 .965 .232 

.828 55.94 22.47 .402 

1.053 6.678 .776 .116 

1.025 .(Hi? -041 .455 



NOTE: Values of & k are from column 3 of tablo 4.9. 
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where 

= all (n-1) elements of _X except X|< 
X|< = explanatory variable of interest. 
Using Model 1 from the quit equation, we have: 

(I4) r " im :ik eV , 

For continous variables, let: 
(15a) "fy = sample mean of X|< 
(15b) iS|< = standard deviation of 

(15c) X'|< 3 value of X|< one standard deviation above its sample mean 
— = X|< + S^. When X k is at its sample mean, the qyit rate 
is : 

(16) r q (t|X) = Ml e hh 

When X|< is one standa rd deviation above its sample mean, the quit rate is: 

(17) r' q (t|X) = £L 1 e V k \ 

The multiplier for continuous variables indicates the proportionate change in 
the quit rate when X|< moves from X|< = to X^ = X'|<: 

(18) r q a ^il • e x k f "'k 

=e Pk( x k- X k) 

The multiplie r for dummy variables indicates the proportionate change in the 
quit rate when \ moves from Xfc 3 0 to Xfc 3 1: 

(19) r ql . e 1 -'^ = e h 
r q0 

e 

In the following discussion, 1 - e ^ 6k = r ^ Z P H (from equation 17) 
will be referred to as the percentage change in the quit rate. 
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Looking at the results for the General variables in column 1 of table 
7.9, LOGEMPLOY, UNION, PROGRESS, and PCTCRAFT all have the predicted signs and 
are statistically significant. Focusing first on LOGEMPLOY and PCTCRAFT, the 
multipliers of table 7.10 indicate that the probability of quitting is almost 
20 percent lower in a firm which i.s approximately 50 percent larger than the 
average f i rm in the sample, while the probabi 1 i ty of quitting is 15 percent 
lower in a firm whose labor force is 34 percent craft workers compared to the 
sample average of 13 percent craft workers . The resul ts of LOGEMPLOY and 
PCTCRAFT support the contention that they proxy the existence of internal job 
ladders- where workers are provided training in lower "rungs 11 of the ladder so 
that they may eventually fill higher skilled positions in the firm's job hier- 
archy. Thus, it can be said that the firm creates its own supply of skilled 
workers and seeks a stable, permanent employment relationship in order to 
maintain a predictable supply of skilled workers. 

The cross-section, industry-level studies of Stoikov and Raimon (1968) 
and Burton and Parker (1969) generally found firm size to negatively influence 
the quit rate and, in most cases, the coefficients were not statistically 
significant. However, in one variant of their model, Burton and Parker found 
that average firm size in the industry had a positive and statistically 
signi f icant effect on industry quit rates. Speci f ical ly , Burton and Parker 
found that an increase of 1,000 workers in average firm size would increase 
the industry quit rate by 12 percent when evaluated at the mean quit rate for 
the sample. They dismiss this unusual result rather lightly by simply saying 
that: "The positive relationship between firm size and voluntary mobility 
contradicts expectations and suggests that earlier research may have inade- 
quately controlled for the impact of other variables on mobility" (p. 213). 

Also contrary to the results of this study, Burton and Parker found that 
the nfluence of the percent of skilled workers in the industry on industry 
quit rates was positive, but not statistically significant. However, Stoikov 
and Raimon found a negative and statistically significant relationship between 
their "quality of work force" variable and industry quit rates. This quality 
of work force variable essentially measures the skill-mix of the industry 
labor force, and it was found that a 1 percent increase in this variable 
reduces the quit rate by 1.7 percent (where both variables are evaluated at 
their means). 

The negative sign of UNION in table 7.9 supports the exit-voice hypothe- 
sis and, in all 1 i kel i hood, al so reflects the effect of additional fringe 
benefits associated wi th unionized empl oyment. However, since the level of 
fringe benefits cannot be controlled for, it is not possible to disentangle 
the voice effect and the fringe effect of UNION. From table 7.10, it can be 
seen that the probability of quitting is 12.4 percent lower in a firm which 
has 38.2 percent of its workers unionized compared to the average firm in the 
sample which has 10.4 percent of its workers unionized. 

In his study, Freeman estimated the union impact on worker quits with 
four different samples: the National Longitidinal Survey (NLS) of older 
males; the younger mal e NLS; the Michigan Panel Survey of Income Dynamics 
( PS ID) ; and the Current Population Survey (CPS). In all four samples, the 
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union 'impact on worker quits was negative with all samples except the younyer 
male NLS that generated statistically significant union coefficients. In 
addition to not being statistical ly ' significant, the union coefficient of the 
younger male NLS is smaller than the union coefficient of the older male NLS, 
which leads Freeman to conclude that "unionism has a ' • impact on the 
exit behavior of younger workers than on the exit beha, .. older workers" 
(p. 665). 

In order to compare the union impact on the probability of quitting ob- 
tained in this study with Freeman's results, the results of Doth studies must 
be translated into roughly equivalent units. The Freeman result chosen for 
comparison is the loyit model of the annual probability of quitting estimated 
with the PSID data. In the PS ID sample, the measure of unionization is the 
union status of the worker (U = nonunion, 1 = union member). The NLS samples 
were not chosen because Freeman does not provide the reader with enough infor- 
mation in order to transform his logit coefficients into percentage changes. 
The CPS sample was judged to be noncoinparabl e to the EUPP sample because the 
CPS measure of quits is a worker who has quit and is unemployed. Freeman 
notes that this is a very special group of workers because quitting and being 
unemployed is "an extreme form of exit, since most quitters have a job in 
hand" (p. 662). In fact, in his study, Mattila (1974) concluded that between 
5U and bU percent of quitters line up a new job before they quit. 

In a logit model, coefficients of independent variables are transformed 
into partial derivatives by the following: 

(2°) |? ■ B i Q(l-Q) 

where 

Q = probability of quitting 
B-j = logit coefficient of Xj 



X-j = independent variable of interest 



After perfonni ng < thi s transformation, Freeman (p. 659) reports that tor 
the appropriate model, the impact of unionism on the probability of quitting 
is 0.036 points when equation 19 is evaluated at the mean quit probability. 
In order to state this as a percentage change in the quit probability due to 
unionism, this result should be divided by the mean quit probability. Unfor- 
tunately, Freeman does not tell the reader what this mean probability is. 
Instead, in table 7.2, he reports separate mean quit probabilities for union 
members (0.058) and nonunion workers (0.090). Using these subsample means 
reported Dy Freeman, an approximation to the overall sample mean can be 
constructed by taking a weighted average of the union and nonunion means with 
the weights being based on the percent of the labor force that is unionized. 
Since approximately 2U percent of the laoor force is unionized, the construct- 
ed mean quit probability is: 



(21) (.2)(0.058) f (.8) (U.090) = 0.0836 
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Therefore, evaluated at the mean quit probability, union members have a 43 
percent lower annual quit probability than do nonunion workers in the PSID 
sample. 

Before comparing Freeman's results with the results of this study, it 
must be noted that the measure of unionization differs between the two 
studies. As mentioned above, Freeman's measure of unionization is the union 
status of the worker. However, in the EOPP data, the measure of unionization 
is the percent of the firm's work force that is unionized. Thus, the PSID 
data provide information on the worker's union status, without providing 
information on the degree to which the worker's employer is unionized while 
the EOPP data provide information on the extent of employer unionization 
without providing information on the union status of the individual worker. 
In order to resolve this conflict, it will simply be assumed that in the EOPP 
sample, workers in highly unionized firms are union members and, therefore, 
the appropriate comparison is between a union member in the PSID sample and a 
worker in a "highly unionized 1 ' firm in the EOPP sample. 

The multipliers calculated from the EOPP sample compare the quit rate in 
a ''highly unionized" firm to the quit rate in firms with no unionization. For 
example, the multiplier for a firm that is 75 percent unionized is: 

(22) U 75 = r q (t|Xx, UNI0N = 75 *) 
r q (t|X x , UNION = 0%) 

Multipliers were calculated for 75 percent, 85.8 percent, and 100 percent 
unionization. The 85.8 percent multiplier was chosen because, for those firms 
in the EOPP sample reporting unionization over 50 percent, the average percent 
of the work force unionized was 85.8 percent. These multipliers are: U75 - 
.699; U 85 o = .664; U 10 q = -620. Thus, the probability of workers 
quitting a "highly unionized firm is approximately 30 to 38 percent lower than 
the probability of their quitting a nonunion firm. As in Freeman's findings, 
these multipliers indicate that unionism has a very large impact on the 
probability of quitting. 

The magnitude of the Freeman union effect may be greater than the union 
effect found in this study because of the special nature of the EOPP sample. 
Recall that the EOPP sample consists of recently hired, low skilled workers, 
and the quit behavior of these workers may be less likely to be affecced by 
unionism than the quit behavior of workers in the more general PSID sample. 
Furthermore, it must again be emphasized that the results of the two studies 
may not be strictly comparable due to the difference in the measurement of 
unionization and also because of the approximation employed here in order to 
construct Freeman's estimate. 

Finally, an issue in the interpretation of UNION is whether the coeffi- 
cient represents a behavioral response on the part of workers— e.g. , the voice 
option provided by the union lowers the workers' propensity to 'quit--or wheth- 
er the coefficient captures the workings of a selection process--e. g. , only 
workers with lower propensities to quit will be hired by unionized firms, and 
therefore, UNION is indicative of a firm selection policy. Freeman raises 
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this issue and concludes that in his study, the UNION effect is more likely to 
be due to a behavioral response: 

Since controlling for individual propensi ties to quit has 
essentially no effect on the coefficient of unionism, we 
conclude that the union impact appears to operate by 
changing the behavior of the same person rather than by 
unionization of innately more stable persons. In an 
organized work place a given individual is less h'kely to 
quit than in a non-organized work place, wages held fixed, 
(p. 666) 

The negative coefficient of PROGRESS in table 7.9 is consistent with the 
interpretation that workers are inhibited from quitting when future wage 
increases would be foregone. The multiplier in table 7.10 indicates that the 
probability of quitting is 34.2 percent lower in firms having a wage progres- 
sion, which is, indeed, a very sizeable reduction. As in the case of inter- 
preting the union coefficient, it must be asked whether PROGRESS represents 
the workers' behavioral response to the presence of a wage progression--e.g . , 
the propensity to quit is lowered by the presence of a wage progression — or. 
whether the wage progression is a self-selection device by which workers with 
lower inherent propensities to quit will choose jobs with wage progressions 
while workers with higher propensities to quit will choose jobs with flat wage 
profiles. According to Salop and Salop (1976), this self-selection feature of 
a wage progression operates in the following way: 

The firm discourages high turnover individuals from 
applying and encourages low turnover workers to apply for 
empl oyment by predictably increasi ng an empl oyees ' wage 
with his tenure at the firm. This has the effect of 
allowing the applicant essentially to guarantee his 
longevity with the firm, since he himself pays the 
consequences, in terms of foregone higher earnings, if 
he quits prematurely, (p. 620) 

Unfortunately, the issue of whether PROGRESS represents a behavioral 
response or a self-selection device is difficult to answer with the EOPP data 
since no information exists on workers* previous employment history. A clue 
might come from column 3 of table 7.9 where the inclusion of STARTWAGE, 
TOPWAGE (the starting wage and the top wage of the job slot), and L0NGT0PW 
essentially hold constant the present value of the job slot. In this case, 
PROGRESS still has a negative and statistically significant coefficient. 
Thus, with the present value of the job slot held constant, the presence of a 
wage progression reduces the quit rate, which lends supporting evidence to the 
conclusion that a wage progression does function as a self-selection device. 

In addition to capturing behavior-modifying and/or self-selection effects 
of a wage progression, it is possible that PROGRESS is correlated with unmea- 
sured firm characteristics that influence worker quits. For example, if wages 
are positively correlated with job qual i ty--e.g. , working conditions, latitude 
for worker decision making—then prospects of future wage increases imply that 
the worker also expects future improvement in nonpecuniary occupational char- 
acteristics. 
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Altnouyh a variable like PROGRESS was not found in the other studies 
surveyed, a few roughly comparable variables were found. Parsons 1 (1973) time 
series study in which quit rates were estimated tor twenty-seven separate 
industries included a "change in own wage variable. " After surveying the 
results of the twenty-seven regressions, parsons concluded that this variable 
has no systematic effect on quits. Stoikov and Raimon included a variable 
that measured the "percentage increase in earnings over the last three years" 
in their cross-section study and found that it had a statistically significant 
negative effect on industry quit rates. They found that a 1 percent increase 
in this variable reduced industry quit rates by .358 when both independent and 
dependent variables were evaluated at their means. In terms of relative 
importance, Stoikov and Raimon found this wage increase variable to have the 
third largest impact on quit rates behind (1) their measure of quality of the 
industry work force and (2) the industry wage level. 

tven though it is not statistically significant in column 1 of table 7.9, 
LONGTOPW is negative instead of being positive as predicted. This is largely 
due to the fact that in column 1, the top wage of the job slot is not control- 
led for, and since LONGTOPW and TOPWAGE are positively correlated (r = .221), 
LONGTOPW is partially measuring the effects of higher top wages- and the longer, 
time period needed to reach there higher wages. This reasoning is supported 
by the results in columns 2 and 3 where TOPWAGE is included, and both the size 
of the coefficient for LONGTOPW and the t-statistic are less than half what 
they are in column 1. 

Focusing on the specific variables in column 1 of table 7.9, SCREEN, 
ORIENT, and WAGE (i.e., STARTWAGE) all possess the hypothesized signs, with 
SCREEN and ORIENT being statistically significant at the 5 percent level and 
WAGE being statistically significant at the 10 percent level. The SCREEN 
coefficient supports the view that firms can lower the quit propensity of 
workers oy investing in prehire information in order to come up with a good 
firm-worker match. Under this interpretation, the firm can be thought of as 
providing an informational service to workers in the sense that workers who 
are hired by firms which invest in large quantities of screening will find 
that the probability of Che employment match being satisfactory is greater, 
and, hence, workers will have to invest in less of their own information—, 
e.g. , via job shopping. 

Table 7.10 reveals that SCREEN has a very large standard deviation and 
that the value of its coefficient of determination is the largest of any 
variable in the sample. Not surprisingly, the multiplier for SCREEN is very 
large as it indicates the probability of quitting is 36.5 percent lower in a 
firm doing 35.5 hours of screening per opening compared to a firm doing 6*3 
hours of screening. This result may be viewed as the difference in quit 
probabilities between a firm that screens applicants for approximately one 
work week arjKi a firm that screens applicants for approximately one work day. 

Another way to measure the impact of firm screening on worker quit proba- 
bilities is to compare the quit rates of firms that provide no screening to 
firms that provide some positive amount of screening. This is an especially 
important comparison in the EOPP sample since 29.6 percent of the firms 
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did no screening. For example, the multiplier for ten hours of screening 
would be: 



(23) S 1() = r q( t l X l' * D<fcEN = 10) 
r q (t|X 1 , SCREEN = 0). 

This multiplier was calculated tor eiyht, ten, twenty, and forty nours of 
screening with the results being: by = .883; S^q = .856; i>20 = • 732 ; 
and = Thus, compared to d firm doiny no screening, a firm doing 

just one work day of screening reduces the probability of worker quits by 11.7 
percent, while a firm doing one work week of screening reduces the quit 
probability by almost 50 percent. 

Although these results seem to be quite significant, care must be taken 
when interpreting the coefficient of SCREEN and its multipliers for at least 
two reasons. First, the issue of selectivity again is relevant as it may be 
argued that the i rifonnational screening undertaken by the firm has the primary 
purpose of identifying workers who have lower inherent propensities to quit 
and not of finding the best finn-worker match. Second, it mCrst be noted that 
SCREEN may not be a. truly exogenous choice variable as the nature of the 
firm's occupational structure and the on-the-job training process are likely 
to determine whether or not the firm is looking for a permanent worker and, 
hence, whether or not the firm is willing to invest in large amounts of pre- 
hire information on workers. For example, in cases where, the job is rela- 
tively simple to learn and mistakes are not costly, the firm may find it 
cheaper to foresake screening workers before they are hired in favor of 
randomly drawing workers from the available pool and accepting higher rates 
of worker turnover. 

The negative coefficient of ORIENT in table 7.9 supports the claim that 
workers who are more familiar with their jobs are less likely to quit. In 
table 7.10, the multiplier for ORIENT indicates that the probability^ quit- 
ting is reduced by 16 percent if the firm doubles the amount ot time it spends 
to orient and train the new worker (i.e., i ncrease ORIENT by one standard 
deviation from its average of 32.33 hours to 68.23 hours). Essentially, this 
multiplier represents the change in the probability of quitting when the 
amount of time spent orienting and training the new worker is increased from 
one work week to two work weeks. In fact, in calculating the 1 mul t i pi i er that 
compares ORIENT = 80 to ORIENT = 40, a 17.7 percent reduction in tne proba- 
bility of quitting is found. 

It was mentioned earher that the relatively short time span covered by 
this variable (the first month of employment) may not adequately predict a 
training process which is likely to be spread over a much longer time period, 
and therefore, it is unclear whether ORIENT can be interpreted as a proxy for 
specific human capital investment (or, less dogmatically, as a proxy for 
on-the-job training). A partial answer may be obtained by finding out whether 
ORIENT can predict future wages since worker training should result in higher 
future wages for the workers. In table 7.11, for those workers still with the 
firm at the time of the EOPP interview (N = 2016), the log of their current 
wage (i.e., tne wage they were receiving at the time of the EOPP interview) is 
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regressed on a number of factors including ORIENT, and it can be seen that 
ORIENT is positive and statistically significant in predicting the wage. This 
result is evidence in favor of interpreting ORIENT as a proxy for on-the-job 
traini ng. 

Two studies that are prima ri ly concerned wi th the effects of speci fi c 
human capital investment on worker quits are the cross-section industry-level 
studies of Parsons (197^) and Pencavel (1972). Both use a wide variety of 
proxies for specific human captial investment, and in general, their results 
are consistent with their hypotheses. However, just as the true meaning of 
ORIENT has been questioned in this study, the proxies of Parsons and Pencavel 
must be viewed with caution because of the seemingly ad hoc manner in which 
these var- i aDles are shown tu represent speci fi c human capital investment. 
For example, Pencavel (p. 59) uses the percentage of urban workers in' the 
industry as a proxy for specific human capital investment "on the conjecture 
that urban aim rural workers contain differing dinounts of specific training." 

STARTWAGE in column 1 of table 7.9 is the starting wage at which the 
worker was hired, and its sign is consistent with the view that workers are 
less likely to quit higher paying jods. However s in accord with the job 
matching model of chapter Z of Meitzen, once the worker has been hired, future 
wages with the firm are the primary consideration in the worker's quit deci- 
sion. To remedy this, column 2 replaces bTAKTWAUE with TOPWAGE, the top wage 
tor the job slut, and it has a large and significant negative effect on the 
quit rate. Column 3 includes both STARTWAGE and TOPWAGE, and a comparison of 
the log likelihoods for columns Z and 3 s v :ows them to Dp virtually identical, 
and, thus, adding STARTWAGE to the model that already i' eludes TUP WAGE adds no 
explanatory power to the model. This i <= because high degree of col lin- 

earity between STARTWAGE and TOPWAGE (r - .710), \ • *U implies that STARTWAGE 
in column 1 is a proxy for TOPWAGE. Notice in coluu; that when STARTWAGE is 
included, the coefficient of TOPWAGE is similar to wn:t it was in column Z 
but, even though it is not statistically significant, the coefficient of 
STARTWAGE becomes positi ve compared to a negative coefficient in column 1. 
Actually, this is not as startling as it may first appear because in column 3, 
where TOPWAGE is held constant, d higher STARTWAGE implies that the wage 
profile for the job is flatter, and hence, the worker has less future wage 
increases to look forward to. The flatter wage profile implied by the higher 
value of STARTWAGE also means that workers are paying for a smaller share of 
any human capital investment, and therefore, suffer a smaller capital loss if 
they qui t. 

When speaking of the worker's decision to quit in response to low wages, 
it should be kept in mind that firms are not necessarily passive agents in 
this decision since they may try to raise w*ges if they are concerned about 
worker quits. In other words, trie worker's decision to quit requires tacit 
approval by the f i mi. 

In tabl e 7.10, the mult i pi ier for TOPWAGE shows that a 37 percent 
increase in the Lop wage for the job slot (from $b.Z0 to $7.13) reduces the 
probability of quitting by just over Zl percent. Calculating the multiplier 
for a $1.00 increase, the probability of quitting declines 11.6 percent for 
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every $1.0U increase in the tup wage. Evaluated at the mean of TOPWAGL, this 
implies that a 1 percent increase in TOP WAGE leads to a .6 percent decrease in 
the probability of quitting. 

Many of the studies surveyed included a wage variable in their quit 
equations. In their cross-section studies, Burton and Parker, Parsons (1972), 
Pencavel , and Stoikov and Raiinon all found statistically significant negative 
relationships between wages and industry quit rates. Tl: r only researchers who 
reported their results in elasticity terms were Stoikov and Raiinon who found 
that a 1 percent chanye in "average annual earnings adjusted for quality of 
the work force" lead to a -1.07b change in industry quit rates. 

In their longitudinal studies, Bartel (1980) and Freeman (1980) also 
reported negative wage coefficients. Using a probit model, Bartel estimated 
the effect of the logarithm of wages on the probability of quitting for both 
the NIS younger male and NLS older male samples. In both samples, statisti- 
cally significant negative results were obtained. However, Bartel failed to 
provide enough information in order to transform these coefficients into 
elasticities. In t.ne P SI U sample, Freeman reported a statistically significant 
logit coefficient for the logarithm of wages. Again, not enough information 
was provided in order to transform this result into a magnitude that is 
comparable to Ue results of this study. 

Focusing on the worker variables in table 7.9, all have the hypothesized 
signs, but only AGE and PR0D2WK are statistically significant. The AGE multi- 
plier in table 7.10 indicdtes that a worker thirty-seven years of age has a 
22.5 percent lower probability of quitting than a worker who is twenty-seven 
years old. More generally, every ten years of age results in a 22.5 percent 
reduction in -the probability of quitti*^. Mincer and Jovanovic (1979) spell 
out two reasons for the negative cc icient of AGE that have also been 
mentioned here. First, older workers ^ a shorter period in which to reap 
the benefits of a higher payiny job: 

for a given wage gain, the supply response would diminish 
with working age (at given levels of tenure) since the 
payoff period declines, (pp. 24-^5) 

Second, younger workers are more likely to be engaged in job shopping. 

Another set jge factors, unrelated to location, may 
operate in early years of work experience. The range 
of quality of jv/ >c . and of the job match cannot be ascer 7 
tained by mere search, and some knowledge must be acquired 
by actual experimentation. Also, job training and oppor- 
tunities for investment in general human capital may 
present themselves sequentially in different firms. Be- 
yond the first decade of working life, we may expect that 
human capi ta I i nvestors who eventua I ly f i nd a reasonably 
compatible work place develop a strong attachment to the 
job. (pp. 24-2b) 
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IABLL 7. 11 
CURRENT WAGE EQUATION 



CONSTANT 


.383 


( 5.18) 


LONGEMPLOY 


.0176 


( 3.89) 


UNION 


.00155 


( 6.4b) 


pcrst. j 


-.0287 


(-2.58) 


MINING 


.533 


(14.90) 


DURABLE 


.285 


(10.22) 


NONDURABLE 


.137 


( 4*78) 


FINSERV 


.0679 


( 4.55) 


TRANSCOM 


.222 


( 6.94) 


PCTCRAFT 


.155 


( 5.27) 


ORIENT 


.000631 


( 3.60) 


SCREEN 


.000191 


( .79) 


LONGTOPW 


.000207 


( 3.28) 


TENURE 


.oooiyz 


\ j »UO ) 


SEX 


.184 


(13*83) 


AGE 


.00267 


( 4*35) 


SCHOOL 


.0762 


(1 1.51 ) 


PROD2WK 


.000181 


( .62) 


NKTWAGE 


.0388 


( 4.68) 


DMKTEMPL 


.476 


( 2.94) 



Dependent Variable: Log of Current Wage 
N = 2016 
R 2 = .3805 



t- statist Ics In parentheses. 



Freeman finds a negative and statistically significant relationship 
between aye and the annual probability of quitting in the PSID sample. His 
loglt coefficient approximately translates into a 3.6 percent reduction in the 
probability of quitting for each year of age when the probability of quitting 
is evaluated at its mean. This is somewhat larger than the reduction found in 
this study, which is approximately 2.3 percent for each year of age. Mincer 
and jovatiovic also use tne PS1U sample in a linear regression where the 
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"annual juo chdruje rate 1 ' is the dependent variable. Ihey tind tnat one year 
of "work experience** reduces the job change rate by 5.3 percent at the mean 
value of the job change rate. 

The negative coefficient of PRUD2WK in table 7-9 may be interpreted as 
implying that workers who are performing better are more likely to stay on the 
joD since their performance is an indicator of job satisfaction. However, 
this interpretation is suspect for two reasons. First, how well does produc- 
tivity in the second week of employment predict workers' future productivity? 
This is essentially the same problem that was discussed in connection with z**e 
predictive power of UKItNL Assuming that productivity anc wages are posi- 
tively correlated, looking at table 7.10, it can be seen tha . the coefficient 
of PK0D2WK is small and not statistically significant. Therefore, PRQD2WK is 
not a good predictor of future productivity or of future wages. Secondly, 
given these results, it must be asked what PRUU2WK is actually measuring. 
Kecall that this question in tne FUPP survey is answered retrospectively by 
the employer, and therefore, this variable may be capturing nothing nvore than 
th'j firm's satisfaction with the job match. Workers who stay are more likely 
to be judged favorably tnan workers who leave since it is poss ole that 
workers who are still with the firm are there because of mutual satisfaction 
with the match. Hence, it may be more accurate to call PR0U2WK "satisfaction 
with the match." 

The rather poor snowing of SCHOOL in this study is consistent with the 
results of other studies, In the studies surveyed that included an education 
variable (Bartel, Freeman, Mincer and Jovonovic, Parsons and Pencavel (1972)), 
the sign of the education variable was both positive and negative and was 
usually not statistically significant. In fact, in only one caso, the Mincer 
and Jovanovic young male NLS sample, was the coefficient statistically signif- 
icant. In this case the coefficient was negative. 

Similarly, the studies that included a sex variable [Burton and Parker, 
parsons (1972) and Stoikov and Raimon] did not generally come up with good 
results. The percent of employees that are female had both positive 0 and 
negative effects on quit rates. Again, statistical significance was not very 
common, with only burton and Parker finding that the percent of male workers 
in the industry had a statistically significant negative effect on the 
industry quit rate. 

Focusing on the market variables, both MKHAGfc. and l)MKI£:i > have the 
hypothesized signs in table 7.9, but are not statistically signi f icd'-t . Hence, 
these results support somewhat the assertion that workers are more likely to 
quit when market conditions are favorabl e--i .e. , when wages are high and jobs 
are relatively easy to find. The multiplier for MKTWAGE in table 7.10 
suggests that a $.78 rise in tne average market wage rate will result in a 5.3 
percent Higher probability of quitting. Evaluated at the sample meon of 
MKIWAGK, this translates into an elasticity ot approximately .46. The multi- 
plier for DMKTtMPL is very small, as it indicates that a 45 percent increase 
in tne percentage change in market employment results in only a Z.b percent 
increase in the probability of quitting—an elasticity of .Ob when evaluated 
at the mean of UMKTtMPL. 
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In his time series study, Parsons (19/3) incU^p/ variables analogous tu 
MKTWAGt and UMKTLMPL and came up with essentially the same results. He found 
relative wages, defined as the industry's waye rate divided by the all- 
manufacturing average wage, generally to be related negatively to the indus- 
try's quit rates, but tne performance of variables was judged by Parsons to be 
erratic. The siyn of Parsons 1 variable is consistent with the positive sign 
of MKT WAGE in this study since, ceteris paribus, a higher market wage implits 
a lower relative wage for tne worker. Parsons found his vacancy rate measure 
to be positively related to quit rates and, in general, statistically signifi- 
cant. This is consistent with the sign of DMKTEMPL in this study since 
UMKTtMPL is attempting to proxy the availability of alternative jobs. How- 
ever, unlike the rather poor performance of DMKTEMPL in this study, Parsons 
found vacancy rates to be a major factor in explaining variation in industrial 
quit rates. Parsons (p. 398) reports that the model quit rate-vacancy rate 
elasticities usually lie in the range of 1.0 to 2.0 for the twenty-seven 
industries studied. 

Turning attention to the duration coefficient, Q, it is noted that in all 
three columns of table 7.9, .o is very small and not statistically significant. 
In fact, when the highly significant variable, TOPWAGE, is added in columns Z 
and 3, essentially vanishes! This Supports the view that duration depen- 
dence is due, in part, to uncorrected sample heterogeneity. Aside from this 
reason why is there no duration dependence evident in the quit equation? A 
plausible explanation is that it is due to the short period of observation 
allowed by the EUPP sample design. At most, a worker's employment with the 
firm can' be viewed for two and one-half years— e.g., a worker hired during 
January 197b in a firm interviewed during May 1980— while the downward sloping 
tenure-turnover profile is a long-term concept where the turnover-inhibiting 
effects of specific human capital accumulation and wage growth only come into 
effect after a number of years on the job. In fact, the short time period and 
the resulting flat tenure- turnover profile implied by this study are consist- 
ent wicn the view that the early part of the employment relationship is _a 
learning period in wnich bad matches are terminated, and hence, the profile is 
flat or upward sloping but it eventually declines as learning is completed and 
the mobility-- icing effects of specific human capital accumulation :ome 
into focus. 

In their analysis or' transitions from employment to nonempl oyment , Fl inn 
and He c kin an (1980, pp. 55-obj also round a flat tenure-turnover prof i le--i i.e. , 
no duration dependence of the ha/,-d, however, in tneir study of mobility 
over a teii-yejr period, Mincer ano Jovanovic found a negative relationship 
between worker mobilitv and job tenure. Furthermore, when they include a 
ridble woas-.i? i rig prior mobility by the worker, the tenure effect diminishes 
cause prior mobility partially corrects for hecer c^:neity bias in the tenure 
„uef t iciest. 



/ . 4 1 n te rpre t at ion of the j)j scna rye_ suj_ts 

•wo ba,ic types of factors provide guidance for developing hypotheses 
regard L i j signs of the di scharge equat ion coefficients : factors that 
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determine the quality of trie match and factors thdt contribute to the firm's 
cost of discharging a worker. Quality of the mdtch variables includes worker 
cnaracteri sties dnd the amount of information on the match the firm has prior 
to inakiny tne match. Finn cost of discharge factors includes the amount of 
fixed costs ,-he firm has invested in tne worker (which become a capitdl loss 
if the worker leaves), tne costs of hiring a replacement worker ( which can be 
predicted by tne amount of fixed costs the firm has invested in the current 
worker), and the costs of the actual discharge process. Notice that quality 
factors dnd costs of discharge tend to be interrelated as the firm's invest- 
ment in t he worker presumably increases the quality of the worker via in- 
creases in worker productivity. 



/.4.1 Uisc hdrge Equation Hypotheses 



General Variab les 

o LU GLMPLUY < U . Since firm size represents tne degree of internal labor 
market development, I dryer firms will be looking for a more permanent em- 
ployment relationship, and therefore, will be more intent upon coining up 
with a good match in the hiring process-- i .e. , firm size is a proxy for th 
quality of prehire screening. However, countering this effect may be the 
fact that in larger organizations, relationships tend to be less personal 
and governed more by rules and regulations, and therefore, a worker may be 
more likely to be discharged. 

o UNION < 0. Firms are less able to take unilateral action in personnel 
matters when a collective bargaining agreement is in place since formal 
channels specified by the agreement must be followed, and therefore, it is 
more costly for the firm to discharge a worker. Furthermore, since the 
firm is aware of the fact that discharges are costly, it will be more 
careful in the hiring process in order to increase the probability of 
forming a good employment match. 

The union effect on tne firm's decision to discharge a worker may be dif- 
ferent at various stages of the worker's career witn the firm* Specific- 
ally, the initial stage of employment is usually a trial or probationary 
periou during which the worker is not fully covered by he collective 
bargaining agreement. Unly after the probationary period is passed does 
tne worker come under full protect ion of tne union contract. Therefore , 
the firm has more latitude in its discharge decision 'luring the probation- 
probutionary period-- i .e. , it is less co^y to discharge a worker who is 
not fully protected by the collective L.u, j.iininy agreement. Under thes 
circumstances it may be argued tnat the real union impact on reducing the 
probability of discharge does not occur until the probationary perod has 
expired. In fact, it seems reasonable to hypothesize that tne sign o f the 
union coefficient is positive during the worker's probationary period since 
tne firm will want to discharge those perceived as poor workers when the 
costs of doing so are relatively low. 
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o PROGRESS > 0. In the specific human capital fr rework, a wage progres- 
s ion implie T'that workers pay a portion of the fm.<J employment costs, "jj 
therefore, the firm can discharge a worker without bearing the em,;*: 
capital loss of such a separation. 

o LUNGTUPW < 0. The ;onger it takes to reach the top wage of the job slot, 
the longer -workers have to "prove" themselves, and therefore, the less 
likely they are to be discharged. 

o PCTCKAFT < 0. This is a proxy for internal labor market development and, 
hence, a proxy tor the quality of prehire screening. 

S pecific Variable s^ 

o SCREEN < 0. Ihe more the firm invests n prehire screening, the more 
TTFely~Tt"~Ts that a good match will be formtJ. 

o UKIENT < 0 Thi proxy for firm investment in speci fie .capital ' is cor- 
related w i' t h the capital loss suffered (or the costs of replacing the 
worker) if the worker is discharged. 

o WAGE > 0 The higher the wage paid by the firm, the more demanding the 
fi nn w m" be regarding worker performance and, therefore, the more likely 
it is that a given worker performance level will not meet the firm s 
standards . 

Worker Va ria bl es 

o SEX There is no a priori reason for expecting either a positive or neg- 
"aTTve sign on this coefficient. Possibly, if sex discrimination were 
present, trie coefficient would be negative. 

o AGL < 0. Assuming age is a proxy for worker quality. 
SCHUUL < 0. An indicator of worker quality. 

o PRUU2WK < 0. Assuming productivity in the second week on the job is a good 
predictor of future productivity. 

Market Variables 

o MKT W AGE > U . The Higher the market wage relative to the firm's wage, the 
Tower the qua I i ty of worker the firm can obtain. 

o uMKTEHPL < 0. Easter growing labor markets are generally also tighter 
St^TT?:, demand greater than supply. Firms should be more reluctant 
to discharge workers in fast growing labor markets since replacements are 
harder and more costly to find. 
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7 .4.2 Discharge £quati on Kesu I 



The results for the • j ^jrsion of t; ne dischdrye equation with alter- 
native wage specifications j round in tabic 7.12, Recall from the previous 
section that a larye and significant omitted variable effect was detected in 
the discharge equation and that the coefficients of Model 3 are generally 
smaller in absolute value than the coefficients of Model 2 in which the 
omitted variable effect is accounted for. However, given the overall poor 
performance (in column 1, only three variables other than the constant are 
statistically significant), the downward btas in the coefficients of Model 3 
is not a very serious problem. Because of the poor results, rnu 1 1 i pi i ers were 
not calculated for the discharge equation* 

Although they all possess the hypothesized signs, the only general vari- 
able that is statistically significant a*. 5 percent is LUNGTUPW. In fact, a 
likelihood ratio test of the hypothesis that, as a group, the general varia- 
bles are not statistically different from zero (i.e., Hq: 3q = 0) cannot 
be rejected at the b percent level as the value of the likeTihood ratio is 
11.5 and the critical value. of the chi -square statistic at 5 percent with ten 
restrictions is 18*31. Thus, as a group, general firm characteristics do not 
contribute to explaining worker discharges. 

Even though it is not statistically significant, the UNION coefficient 
merits further investigation to determine whether or nut unionization has a 
differential impact on the firm's propensity to discharge workers who are in 
their probationary period and workers who have passed their probationary 
period. In order to do this, the worker's spell of employment with [he firm 
is segmented into two periods — the first ninety days of employment and the 
period of employment after the first ninety days — and the effect of UNION on 
the rate of discharge is estimated separately for the two periods. The first 
ninety-day period of employment with the firm is interpreted as the worker's 
probationary period, but, of course, this is not a universal probationary 
period as some are longer and others are shorter. 

The top panel of table 7.13 presents the UNION coefficients for this time 
period model (all other coefficients are essentially the same as before) with 
UNIUNl being the union effect on the rate of discharge during the first ninety 
days of employment, and UNI0N2 being the union effect on the rate of discharge 
for t»v period after the first ninety days of employment. Inspection reveals 
that neither UNIUNl nor UNIONS is statistically significant and that UNI0N1 is 
approximately ten times as large as UNIONS. This seems to indicate that any 
union effect on the discharge rate is concentrated in the initial period of 
employment, possibly due to the fact thot unionized employers are more careful 
in selecting new workers and, therefore, are less likely to discharge a worker 
because of a mismatch. However, this interpretation must be tempered by the 
fact that UNI0N1 and UNIUN2 are not statistically different from one another. 
This conclusion is reached by performing a likelihood ratio test with the null 
hypotnesis that UNIUNl and UNIUN2 are equal. The unrestricted model --i.e., 
where UNIUNl and UNIUN2 are not constrained to be equri I i s found in the top 
panel of table 7.13, while the restricted mode I --i ,e. , where UNIUNl and UN1UN2 
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TAULE 7.12 

DISCHARGE EQUAT I ON WITH ALTERNATIVE WAGE SPECIFICATIONS 





-8.333 


(-6.18) 


-8.316 


(-6.18) 


-8.331 


(-6.18) 


LUuLITLUI 


- .0724 


(- .92) 


- .0708 


( .91 ) 


- .0728 


(- .93) 


U IN ! UlN 


- .00239 


(- .49) 


- .00221 


(- .45) 


- .00235 


(- .48) 


rKUoRtSS 


. J\J J 


( 1 .30 ) 


.551 


( 1.28) 


.571 


( 1.31 ) 


LONGTOPW 


— • KJKJJO / 


( — 1 Q7 \ 


- .00384 


(-1 .89) 


- .00380 


(-1 .86) 


f'CTCHAFT 


— • 1 Ua 


t — 1 


- .102 


(- .22) 


- .0993 


(- .21 ) 


M 1 N 1 NG 


— 1 Q1 


( — 7 7) 

\ •£.11 


- . 1 29 


(- .21 ) 


- .179 


(- .27) 


nilDADI c 

DUKnoLL 


- .587 


(-1.15) 


- .563 


(-1.12) 


- .589 


(-1 .15) 


NONDURABLE 


"" 1 . 1 J>Z 


( -1 Ml 


-1.118 


(-1 .50) 


-1 .132 


(-1.51 ) 


F 1 NSERV 


(17 R 1 
• V f J i 


( ^1 ) 
\ . -/ 1 / 


.0786 


( /33) 


.0747 


( .31 ) 


TRAN5U0M 


- .589 


(- .80) 


- .570 


(- .78) 


- .586 


(- .79) 


bCRttN 




(- .37) 


- .00372 


(- .36) 


- .00388 


(- .37) 


UK 1 tNl 


- 000077? 


(- .03) 


- .0000233 


( 0) 


- .0000503 


( 0) 


b 1 nK 1 WAbfc. 


.0209 


( .24) 






.0289 


( .26) 


TOP WAGE 






.00265 


( .05) 


- .00977 


(- .12) 


SEX 


1 .033 


( 4.24) 


1 .043 


/ A 9 7 \ 


1 n^7 


( 4»23) 


AGE 


.00993 


( 1.03) 


.0102 


( 1 .06) 


.00986 


( 1.02) 


SCHOOL 


- .162 


(-1 .38) 


- .156 


(-1 .35) 


- .161 


(-1 .37) 


PR0D2WK 


- .0282 


(-5.61 ) 


- .0282 


(-5.60) 


- .0282 


(-5.61 ) 


MKTWAGE 


.114 


( .76) 




( .77) 


.114 


( .77) 


DMKTEMPL 


.369 


( .14) 


.3/9 


( .15) 


.371 


( .15) 


a 


- .00138 


(-1 .80) 


- .00139 


(-1 .80) 


- .00138 


(-1 .79) 


7" 


.0001 152 


.0001 152 




.0001 152 




7 7.99 




77.94 




78.00 




I og L 


-867.167 




-867.194 




-867.159 





^statistics In parentheses. 
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TABLE 7.13 



UIFhVU.NriM. UNION EFFECTS ON THE RATE OF DISCHARGE 



UWESTRICTED MODEL: 



UNION1 



-.00620 (-.73) 



UNI0N2 



-.000599 (-.11) 



Log of Like I I hoed 



-867.701 



RESTRICTED MODEL: (UNI ONI » UNI0N2) 



UNION 



-.00243 



£-.50) 



Log of L Ike 1 1 hood 



-867.878 



are constrained to be equal --is f\ ind in the bottom panel of table ?,i3* Tak- 
ing the unrestricted and restricted log likelihoods and constructing the 
likelihood ratio gives a value of .354 while the critic*! chi-square value at 
the 5 percent level of significant is 3.84L Therefore, the null hypothesis 
cannot De rejected and, statistically speaking, ther are no differential 
union etfects 'between workers who are in their probationary period and workers 
who have passed their probationary period on the probability of being 
di scharged . 

Returning to t<>ble 7.12, none of the specific variables are statistically 
signiticant, and again, a likelihood ratio test of tne null hypothesis that, 
as a group, the specific variables are not significantly different from zero 
(i.e., Hy: 3 S = 0) cannot be rejected at tne 5 percent level as the value 
of the MkelfKbod ratio is 5.6 and the critical value of the chi-square sta- 
tistic with four restrictions is 9.49. Altnough their t-statistics are very 
low, note that in columns 1 and 2 when STARTWAGE and TOPWAGE are entered into 
the equation individually, both are positive as hypothesized. However, in 
culum- 3 where both are included, STARTWAGE is positive and TOPWAGE is 
negative. This can be explained from a specific human capital framework by 
noting that when TOPWAGE is controlled for, a rising STARTWAGE implies a 
flatter wage profile, and therefore, a larger firm investment in fixed, 
empl oyment costs, which implies that the finn will be less likely to 1 et a 
worker go. 

On the otW hand, controlling for STARTWAGE, a higher TOPWAGE represents 
a steeper wage profile, which implies less capital investment by the firm and, 
therefore, a higher probability of discharge. 

The set of worker variables contains two statistical ly. significant coeffi- 
cients: SEX and PR0U2WK. As mentioned previously, there is no a priori rea- 
son to expect that males are more likely to be discharged than females. One 
reason for this result may be that SEX is highly correlated with unobserved 
occupational or firm characteristics which are correlate' with the probability 
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ot discharge. For example, it may be that more men .n the sample hold jobs in 
the "secondary" labor market where employment is less stable, and hence, 
discharges are more likely to occur. Again, it must be questioned whether 
PK002WK is a measure of actual job performance or whether it represents the 
firm's subjective judyment about the worker. Recall that the results of table 
7.10 in whicn PR002WK did not predict wages lend evidence to the claim that 
PR0D2WK is more likely to be an indicator of the firm's satisfaction with the 
match rather than an objective performance standard. In fact, it makes a 
great deal of sense to assume that workers who were discharged were thought of 
very unfavorably by the firms, and hence, would automatically receive a very 
low rating on this question. 

Neither ot the market variables is statistically significant, with 
MKTwAUL possessing the hypothesized sign and DMKTEMPL having a sign opposite 
that which was hypotnesi zed . 

Unlike the quit equation, the duration dependence coefficient, a, is 
highly visible in the discharge equation. However, interpreting as repre- 
senting structural duration dependence— e.g. , the effect of the match learning 
process — appears to be unwarranted since the results of Model 2 in the previ- 
ous section suggest that the observed duration dependence is largely due to 
uncorrected sample heterogeneity. For example, the omitted variable term, v, 
of Model 2 may be capturing the effects or an unmeasured variable such as firm 
discharge policy. Suppose there are two types of manager, A and B, and tnat 
Manager A's personnel policy is "I will not tolerate incompetence," while 
Manager B' s personnel policy is "Everyone makes mistakes and I don't hold it 
against them." Thus, ceteris paribus, a worker is more likely to be discharg- 
ed by Manager A than by Manager B, i.e., Manager A has a higher propensity to 
discharge. In Model 2, the average propensity to discharge at a given point 
in time (i .e. , employment duration) is captured by the average of the omitted 
variable effect, "v. As duration increases, fewer A-type managers wi I l_be in 
the sample as they are more likely to discharge workers, and therefore, v will 
fall resulting in an apparent negative duration dependence of the hazard. 

In sum, the discharge results are generally poor, with only three vari- 
ables being statistically significant. One interpretation of our results is 
that a discharge is a random, spur-of-the-moment event brought on by very 
special circumstances that surround the event. However, a probit model of 
involuntary separations that is reported in chapter 8 of this monograph does 
much better, so the problem may be in the speci f i cat i on--speci fical ly the lack 
of controls tor job characteri sties. 



7.5 Summary 

Tins chapter has presented the empirical analysis of the determinants ot 
worker quits and discharges. Section 7.1 provided a description of the sample 
and the variables used in the study. The sample consists of recently hired 
low and semiskilled workers in firms interviewed by the Employment Opportuni- 
ties Pilot Proyrains (EOPP) Employer Survey. The EOPP sample design only 
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allowed for the observation of workers during their initial stages of employ- 
ment with the firm; at most, the worker was observed for only the first two 
and one-half years of employment. This creates right-censored observations 
since the entire spell of employment with the firm is not observed for workers 
who are still employed at Ui«? time the firm is interviewed by EOPP. 

Ihe variables used in the sample consist of firm characteristics, worker 
characteristics, and local labor market conditions. Finn characteristics can 
be further subdivided into general firm characteristics, which are not direct- 
ly re Id ted to the newly hired worker--e.g. , size of firm and industry — and 
specific, firm characteristics, which are directly related to the newly hired 
worker --e.g. , the wage paid to the worker and the time spent orienting and 
training tne worker. 

In section 7.2, the econometric properties of the preferred maximum 
likelihood technique were presented. First, the maximum likelihood technique, 
which is aole Co adjust for right-censoring by having tne incomplete employ- 
ment spells contribute a "probability of no separation occurring" term to the 
likelihood, was compared to least squares techniques. The use of least squares 
when right-censored observations are present requires the imposition of a 
sample selection rule in order to deal with censored observations. The maxi- 
mum likelihood technique was compared to least squares under two alternative 
sample selection rul£s: (1) use only completed employment spells and (2) in- 
clude incomplete spells and treat them as if they were complete at the end of 
the observation period. With the EOPP data, it was found that least squares 
under ooth sample selection rules produced coefficient estimates that were 
closer to zero than the maximum likelihood procedure. 

Second, the effects of uncorrected sample heterogeneity on the coeffici- 
ent estimates and on measured duration dependence were discussed. A signifi- 
cant degree of uncorrected sample heterogeneity was detected in the discharge 
equation, while virtually none was detected in the quit equation. When 
comparing coefficient estimates of econometric models where sample heterogene- 
ity was left uncorrected to coefficient estimates of models where a correction 
was made, it was found that uncorrected sample heterogeneity produced down- 
wardly biased coefficients in the discharge equation and had no effect on 
coefficient estimates in tne quit equation. It was also found that sample 
heterogeneity "predicted" measured duration dependence as the duration 
coefficient was significantly negative in the discharge equation and was 
virtually zero in the quit equation. 

Finally, it was pointed out that the EOPP sampling design may result in 
choosing employment spells that are longer than spells chosen at random. The 
effect of this length-bias problem would be coefficient estimates that are 
upwardly biased, compared to coefficients produced from a random sample of 
empl oyment spe 1 1 s. 

Section 7.3 presented an interpretation of the our results. The quit 
equation featured an extensive discussion of the impact of unionism on worker 
quits. Supporting evidence was found for Freeman's "exit-voice" hypothesis, 
which states that unionism inhibits worker quits by providing the worker with 
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a "voice" option tor resolving problems in the workplace as an alternative to 
resolving problems by quitting. In addition, it was found that the existence 
of internal job ladders, with tueir associated on-the-job training and pros- 
uects of future opportunities with the firm, inhiDited worker quits; that 
prehire information gathering by the finn resulted in better employment 
matches being formed, and hence, in a lower quit probability; older workers 
were less likely to quit; and that workers responded to market forces in the 
form ot relative wages and the availability of other job opportunities in 
their job mobility decisions. As mentioned previously, the probability or 
quitting did not vary with tenure of the worker. A possible reason why no 
duration dependence was observed for the quit equation is the relatively short 
time norizon imposed by the EOPP sample design: at most, the worker was ob- 
served for only the first two and one-half years of employment with the firm. 
Thus tne moDility-inhibiting effects of factors such as firm-specific skills 
and 'seniority-related benefit, that con.e into focus later in the worker s 
career with the firm may not be captured in the Ea;>P sample. 

The discharge equation reported in table 7.4 was not very satisfactory. 
Eitner the model suffers from specification bias or there is no systemal 
model that can predict these very random events. The significant duration 
dependence of discharge was found to be the result of uncorrected sample 
heterogeneity. 
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NOTES 

1. See footnote 1 to chapter 3. 

2. See Appendix B for a discussion of the length-bias problem. 
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APPtNUlX 7A 
Explanation of Terms and Conventions Used 



This appendix contains the definitions of some of the terms used and some 
of the conventions followed in the tables. 

1. T-statistics are reported in parentheses below the coefficient esti- 
mates. 

1. Log L is the loy of the likelihood function. 

3. The chi-square statistics reported are for the likelihood ratio tests 
used to determine whether or not the entire set of coefficients is 
statistically different « from zero. Partition _3 in the following 
manner : 

P> = /cc"!Stant\ 



and L is defined as the unrestricted loy of the likelihood (i.e., 
when the full set of variables is used-- $\ = 0) and Lq is define 
as the restricted loy of the likelihood, (i.e., only a constant term 
is used--3 1 = 0). The null hypothesis being tested is: 

H 0 : * 0. 

A = 2[L - Lq] is distributed chi-square with n degrees of freedom 
where n is equal to the number of restrictions imposed--i .e., the 
number of elements in Bj. If A is less than the critical chi- 
square value at the selected level of significance, the null hypothe- 
sis cannot be rejected. If A is greater than the critical chi-square 
value, the null hypothesis is rejected. 

4. 

r d and r q are the constant rates of separati on— i .e. , evaluated 
al B = !J. The time unit is in days, and therefore, multiplying by 30 
wilT give the monthly probability of separation. 
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A: 1 "'ENDia 7B 
The Length- i a s Problem 



Employment spells cor^ained in the EUPP sample may be longer than 
employment spells chosen a\ random. This length- bias problem is due to the 
nonrandoin sampling technique used in the EUPP Survey that fixes a point in 
time (Uctober 1, 1979) before which the employment spell included in the 
survey must have beyun--i.e., the last worker hired by the firm must have been 
hired on or before October 1 , 1979. As shown in Figure 1, thrjee types of 
employment spells are generated by this procedure: f 

Tj: Spells completed on or before October 1, 1979. 

Tg: Spells in process on Uctober 1, 1979, which were completed on or before 
the EUPP interview in the spring of 1980. 

T3: Spells in process on October 1 , 1979, which were /lot completed before 
the EUPP i nterview. 



FIGURE 1 



Tx 













January 1, January 1, October 1, EUPP Interview 

'1978 1978 1979 1980 



(Since T 1 spells only account for b percent of the EUPP sample, attention 
'will oe focused on Tj; and T^ spel I s--i .e. , spells in process on October 1, 
1979). Intuitively, given the fixed sampling point, longer spells are more 
likely to cover this point than shorter spells, and hence, the employment 
spells generated by this scheme are likely to be longer than spells that are 
just chosen at random. 

Feller (1971, pp. 11-14) illustrates this problem by assuming that spells 
or "waiting times" (in the present context, the waiting time until the end of 
the employment spell) are exponentially distributed: 

(1) f(t) = ae u t 



159 

o 

ERLC 



(2) t(t) 



assumption, random^ sampl ing of employment 
spell ot lenyth 
(p. 13) states that when requiring 
fixed point, spells sc chosen will have an expect 
intuition is that lunger spells are more likely to 
shur* er ] s. 



I ht'.s , under the exponential 
spells leads one to expect that a 
ever, Fe I ler 



will be chosen. How- 
iected spel 1 s to cover a 
\ of ?r»-l. Agai n, the 
;.ov ?r the fixed point than 
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CHAP I lK « 



PKUUUC I I V I I Y UKUWIH ANU TUKNOVKi< 
John H. bishop 



o. 1 Lr. troduc ti on 

Studies have cons i u t iy found that there is a strong positive correla- 
tion between d worker's tenure with a firm and that individual's wage rate. 
Becker's (1975) on-the-job training (OJT) model is the most widely accepted 
explanation for this association. The UJT model posits that new employees 
receive training early in their tenure, which raises their productivity uoth 
in and outside the firm. Competition forces the employer to pay employees who 
have completed this training at least as much as they are worth outside the 
firm. jobs that offer such training are more attractive than jobs that do 
not, so coinpet i ti on forces down the entry wage oi jobs that provide training 
below the entry wage of jobs that offer no training. During the training 
period, trie supervisors and other workers are spending time away from other 
activities, helping the new employee learn trie job. The employer must be 
compensated for the resulting sacrifice in current output. When the training 
provides general skills, the only way such compensation can be provided is by 
a furtner lowering of the entry wage. Thus, there d~e two forces that cause 
wage rates of new employees to rise: tne increase of the employee's produc- 
tivity and the decline of training expenses. When training is entirely spe- 
cific, and therefore does not raise the worker's productivity in other firms, 
the forces causing a rising wage profile are weaker. They do not disappear, 
however, for a rising wage profile reduces the quit rate of trained workers, 
and thus protects the firm's investment in training* 

Recently a number of papers have proposed alternate explanations of the 
positive correlation between tenure and wage rates, Salop and Salop (1976) 
have proposed that a rising waye profile may be a strategy for attracting 
workers with low quit propensities to a firm. Jovanovic ^ 1979) has developed 
a job-matching theory of turnover which hypothesizes that workers remain in 
jobs in which their productivity is high and are fired (or quit) from jobs in 
which their productivity i r -ow. He concludes that "since wages always e^ual 
expected marginal products K. all workers, the model generates (an average) 
wage growth as tenure increases. ,J (p. 974) A rising wage profile has also 
been shown to be a consequence of efforts to prevent shirking (Lazear 1981). 
Lazear and Moore tested this model and concluded that "under some strong 
assumptions, our conclusion ... is that most of the slope of the age earn- 
ings profile reilects incentive based wealth ar.d not human capital accumula- 
tion via on-the-job training." ''Lazear and Moore 1981, p. 19) 

Th^ most persuasive attack on the dominance of t he l,.*T explanation for 

wage growth comes from a series of papers by Medoft ( 1977) and by Medoft and 

Abranam (iy«0, 1981a, 1981b). Medoft and Abraham observed that "despite the 

straightforward nature of the tnst required to establish empirically the 
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superiority of tne hunan capital explanation of the experience-earnings pro- 
fit over alternative models, ... no one has ever provided evidence which 
demonstrates that experience-earnings differentials can in fact be exp.ained 
by experience-productivity differentials" (1981a, p. 187). Using ,«icrodata 
from t;,e personnel records of four large United Sictes corporations, Medoff 
dnd ADraiidu found that while within a yrac . level there is a positive 
association between wage rate and exp- there is a negative association 

between performance rating and expe They concluded that unaer the 

assumption that rated performance i id indicator of relative produc- 

tivity, our results imply that a :ial fraction of the return to 

experience among the groups we are burying is unrelated to productivity 
■1981a p. 187). Medoff and Abraham also reviewed a large number of other 
studies and concluded that employees with 1 ess-than-average senonty who are 
bevond the initial very short orientation/training period are normally 
sightly more productive than workers with more than average senonty (Medoff 
and Abraham 1981a). Most of the studies reviewed were either of unionized 
employees or ot employees in large corporations. 

ir> mis chapter we will replicate the tests conducted by Medoff and 
Abraham on a very different sample of workers: newly hired, predominantly low 
skill workers in small- and medium-sized establishments. We hypothesize that 
in this labor market, significant improvements in productivity occur in the 
first months and years ot employment and that OJT is responsible tor much of 
the productivity gain. Another purpose of the paper is to measure the extent 
to which the patterns of wage and productivity growth can De explained by 
capital theory. In this chapter and the chapter to follow, we will test 
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the following implications of human capital theory. 

a The rate of growth of a worker's current contribution to output (pro- 
ductivity) in the first year of employment depends positively upon 
the amount of training the worker receives. 

b. The growth of a worker's productivity does not depend on what share 
of the training is general and what share is specific. 

c. Ihe wage growth depends positively upon productivity growth. 

d Holding constant the growth of productivity, the growth of the 
worker's wage rate depends positively on the share of training that 
produces general as opposed to specific skills. 

e. Holding constant the growth of productivity and the share of training 
that is general, wage growth depends positively on the accuracy o. 
performance measures and the acceptability of besiny raises on these 
performance measures (Hashimoto and Yu 1980). 

f The greater the relative risk of a quit, the greater will be the 
share of specific investment paid for by the employee, and therefore, 
the greater will be the rate of wage growth (Hashimoto 1981a). 

g. Ihe greater the responsiveness of" the guit rate to : pusttraining 
■ wage, the greater will be the rate of wage growth (Hashimoto 1981a). 



h. The greater the relative ris- < being fired and the responsi veness 
of this risk to the posttrai n i r.q wage rate, the smaller will be 
the rote of wage 'jrowth (Hashimoto 1931a). 

These chapters will also examine Jovanovic's surti ruj/sel ection expldna- 
tion ut the increase in average productivity and wage rates with tenure. 
Sortimj/sel ection jean cause a si yni t i can t rise in waye rates and productivity 
only it the less productive workers are considerably more likely to separate 
from the firm than the productive workers. We will lest the strength of this 
relationship by measuring the deyree to which turnover selects out t:se poor 
performers and by calculating how much of the general rise in averaye produc- 
tivity with early tenure is due to the sortiny phenomenon. 

[Ins ana lysis will male use of a unique data set on J, 41b recently hired 
employees in approximately as many different firms.. The data set is unique 
because it is based on interviews conducted with the new worker's employer, 
and therefore contains information on the firm, the job, and the employer's 
opinion of the employee that have not previous been included in studies of 
job turnover and wage growth. The sample of recently hired workers was ob- 
tained by askiny a stratified random sample of employers to provide informa- 
tion on an unskilled or semiskilled new hi:- who was hired bet^oen January 1 , 
1978 and Uctober 1, 1 9 7 U ♦ (The employer urvey and its sampling frame are 
described in Appendix A of chapter 1.) An unskilled or semiskilled worker was 
defined as a sales worker in the retail or service industries or a laborer, 
service worker, operative, or clerical worker in any industry. The employer 
W'--> asked to select the most recently hired employee fitting this description 
pq-trdiess of whether the individual was still with the firm. A series of 
thirty-five questions was asked about this new employee. If the firm had 
hired a. worker for whom it received a subsidy from TJTC, WIN, or CETA-OJT in 
the last two years, it was ask^d to answer a parallel set of questions about 
this worker. The sample we analyzed includes 391 worker;* subsidized by 
CLTA-UJT, 44 subsidized by TJTC, and 43 subsidized by WIN. 

(Jne of the more unique elements of this data set is its measurement of 
the employer's opinion of the productivity of a recently hired new employee. 
A productivity rating was assigned to each employee at two different points in 
time by askiny the employer or supervisor the following question, "If you 
consider the productivity of an average-experienced worker in this job to be 
bU on a scale from 1 to 10U, what rating would you give NAME for (his/her) 
productivity during (his/her) second week of employment?" 

Comparable productivity ratings for a period of six to twenty-four months 
later were obtained for workers that remained with the firm by askiny an iden- 
tical question about current performance* A similar question was asked about 
the productivity of the separatiny worker just prior to separation. Note that 
all ot these questions ask for a comparison between a particular worker and an 
average-experienced worker. They are not attempting to measure productivity 
in any absolute sense. They provide an ordinal indicator of the relative 
productivity of different workers in the same job or of the same worker at 
different points in time as perceived by the employer or supervisor. 



y . Z Simp l e Tes_ts_ 



U.JM Jovanovic's Sorting Model of Wa ge and Productivity Growt h 

The lonyitudinal data on wayc rates and an index of relative productivity 
make possible some simple and very direct tests of Jovanovic's sorting expla- 
nation of wage and productivity growth. Table 8.1 presents the data necessary 
fur these tests. It includes sample means for the waye rate and the index of 
relative productivity separately for workers who remained at the firm, for 
those who quit, and for those w.io- were terminated involuntarily. 

TABLE B.I 

MLANS OF KEY VARIABLES BY TURNOVER STATUS 

— — ~~ "~" ~~ Layoffs Standard 

and Deviation. 
Ail Workers Stayers Quitters Dismissals ZJllL?JS2lS. 



Product I vl ty lndex-2nd Week 
Latest Productivity Index 

Start Ing Wage • 
Current Waye 

CLTA-OJT 

TJTC or WIN 

Proportion Unlonl/od 

I raining by Managers and Poors 

Actual 7 '.Mure (days) 

Approximate Sample Size 



.539 
.696 

$4. 14 



.122 
.027 
.107 

y? 

26 7 
5,416 



.^66 
.704 

S4.11 

$4 .'u> 

,0W 
.023 
,133 

.54 

540 
2,289 



.513 
.613 

$3.09 



.247 
.036 
.065 

35 

197 
718 



.449 c220 
.500 ,238 

$4.7 1 



.260 
.033 
.148 

38 

183 
409 



The first thing to note is that stayers have higher productivity ratings 
than leavers. The second week's productivity rating of those who leave volun- 
tarily is ,23 of a standard deviation lower than the rating of those who stay, 
and the rating of those who leave involuntarily is half a standard deviation 
lower. a l the time they left, quitters had a productivity rating that was .bd 
standard deviations lower than that of stayers at the time of the employer in- 
terview. Those who separated involuntarily had a rating that was more titan a 
standard deviation' lower. This implies that sorting is indeed contributing to 
the observed rise of wage rates and average productivity as tenure increases. 

The size of the contribution depends on the separation rate and the mag- 
nitude of the productivity differential between leavers and stayers. If we 
use the most recent rating of productivity as our criterion, we can see that 
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trie <:t u i ij.i of jDuut, ene-fhi rd of tine new hires has raided the inde,. f ruiu 
.o'j?> ti- . /o4, cin increase ot ,,:db u! J standard deviation. 1 It we assume 
Uiat •».■ ;»n» w<ct i v i ty wiMi-*' is d proportional transformation of true produc- 
tivity, we h;jv ca u.-. I a J. ha i the- sorting process has increased average 
productivity by 10 percent.. Urns is a larv-- errec.t when one realizes it is 
occurring over Liu? lo = se uf only one year ro>yi'y equal to vie 1] 

percent increase in tiie i nfl at i oruadj ustei. a trial r,;iese new employees 
received from their employer. 



6.1. Z lests uf Hu man Ca pital I neory 

I he second major finding one can derive from this taoie is the strong 
support it provides tor human capital theory. ihere is evidence of consider- 
able investment in training. In the first month of employment other workers 
at Jie f i rni—personnel staff, super-visors, and coworkers--spend thirty-five 
fiours dway from other activities in order to provide orientation and training 
to the new employee. Trainers receive higher wage rates than trainees, so the 
value of the time they contribute to the training process is likely to equal 
about one- third of the wages paid to the new employee in the first month. 

Ihere is also evidence that the investment in training pays off in higher 
productivity. L^r^je improvements in productivity between the sucond week of 
employment and the interview date (or date of separation) were reported by em- 
ployers, [lie average score on the productivity index -of workers in their 
second week of employment is .539. Training raises this average score to 
.696. This is an increase of two-thirds of a standard deviation. The iinpacc 
of training and experience on the index is considerably larger than the impact 
of sorting. About 70 percent of the increase of the productivity index from 
. bJ l J to ./64 is due to training and experience. The remainder is due tc sort- 
ing. If we assume that the productivity index is a ,'ortirnal transforma- 
tion of true productivity training is responsible f .. k!9 percent increase 
and sorting for a further 1U percent. These results imply that in unskilled 
and semiskilled jobs, recently Mired workers are considerably iess productive 
man workers with one or more years of tenure. In other words the Medoff and 
Aoraham finding of a negative relationship between tenure and productivity for 
those with a great amount of tenure is reversed if r.*n» looks at the first year 
on me job. 



8 .3 J o b_ Turnover Kesu I ts 

, iuf next step in our analysis is tile estimation of separate probit models 
of voluntary terminations of employment (quits) and involuntary terminations 
ot employment (layoffs, discharges, and induced quits). These models will be 
used to Lest some of the predictions of the human capital and Jovanovic's 
selection theory ot job turnover arid wage growth, and to examine the hypoth- 
esis tnat there is really no true distinction between qui is and dismissals. 

[he period for which the worker* is at risk of leaving the firm varies 
cons id-* rai» ! / n the sample*. Potential tenure, the time period between the 
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date of hiring and the date the employer was interviewed, has a mean ot 366 
days and a standard deviation of 192 days. Since the probability that an 
individual will have left t fie firm rises with the length of the observation 
period, potential tenure is included tfs a control variable in all models. We 
expect the rate at which new employees leave a firm to vary with tenure, so 
the coefficient on the potential tenure variable is allowed to shift at 160 
days, Z10 days, and 3bb days.^ 

I he nonpecuniary characteristics of the job and its skill requirements 
were also controlled tor in HI models, Measures of nonpecuniary character- 
istics and skill requirement jf the job were available because each job had 
been assigned a nine-digit Dictionary of Occupational Titles (UUT) code. In- 
formation from the U.S. Department of Labor DOT job characteristics file was 
merged into our data set. Four of their measures of the previous training 
required oy thy job were used as control variables without modification: spe- 
cialized vocational preparation (SVP), general educational development in 
language, general educational development in matnemati cs , and general educa- 
tional development in reasoning. The other descriptors included in the UOT 
job characteristics file were combined into five factors: substantive com- 
plexity, motor skills required, physical requirements, interpersonal skills 
required, and working conditions. The definition of these variables is given 
in Appendix A. The definition, means, and standard deviations of all other 
variables are presented in table 8.2. 



8.3.1 Are Voluntary and Involuntary Separations Distinct? 

Une of the issues that has been addressed by the recent literature on job 
turnover is whether the determinants of voluntary and involuntary turnover are 
truly distinct. In a recent paper, Borjas and Rosen (1980) conclude that "the 
results seem to indicate that at least for the young men in the National Long- 
itudinal Survey (NLS) the distinction between the determinants of a quit and c 
layoff [involuntary job seperation] may not be very meaningful" (p. 171). / 
glance at table 8.3 quickly reveals that in our data on newly hired unskilled 
and semiskilled workers the determinants of voluntary turnover are completely 
different from the determinants of involuntary turnover. The sign of the 
coefficients in the model of voluntary turnover is the opposite of its sign in 
the involuntary turnover model for eighteen the twenty-three variables 

presented in the table. Being older or beinij e decreases the likelihood of 

quitting but increases the likelihood of separating involuntarily. A higher 
stating wage rate lu'.^rr. -qi'i t rates but increases one's chances of separating 
involuntarily. greater ^duc^tion and greater relevant previous work experi- 
ence are associated with higher quit rates but with lower layoff and dismissal 
rates. In a small nonunion establishment, new hires that are highly produc- 
tive in their secor.J week are much less likely to be layed off or dismissed, 
but jus': as likely to quit. 

This pattern ot coefficients is quite consistent with a sorting model of 
job turnover in which wage rates and other job rewards are tied to the job and 
are therefore not very responsive to the perceived competence of the individu- 
al that is lured. (For evidence that wage offers for u "ticuiar jobs are 
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VARI AULL 



ML AN 



GTAMDAKD 
ULV I AT I ON 



DESCRIPTION 



Worke r Characteristics 
Educat Ion 
Lxpor I once 
Ago 

Age-Squared/ i 00 
Male 

Character 1st 1 cs of F I rrrrWo'ker 
Match 

RolatlvH Wage Ratio 

Selection I dvi", hnont 

rViInIf,j hy Management 

Training hy Peer is 

Productivity 2nd Week 

Productivity 2nd W«ek Inter- 
acted with Log of tstab. S I zo 

a ductivlty 2nd Week x 
- jortlon Unionized 

Ji^ngc In Productivity 

*■■ i re-Co liar Job 

Subs I dy Programs 
TJTC 

WIN 

CL FA/0 J I 

L m p I oyer i.hrirat. tor I s 1 1 cs 
Log f. s tab I i shmun t Size 

Log Establishment Size abow l >\ 

Propur t i on Un ion I zed 
Propor I" I on Wh I to—Co I I ar 
I 'ropor t Ion Cr a f t 
Market Charac tor I f> t I o. 
Log Market W ago 

C h a n go Market F m #■» I oy mo n t 

Log Market S I zo 



12. OA) 
43.340 
2 7.497 
Hb<J. 5) I 
0.48 5 

0.O2O 

b.2t>0 
2U. 103 
14. 4. V 
0.564 
i . 7 54 
0.0S7 
0.202 
0.4 7H 

0.0M 
0.01 1 

0.00 S 

5. 134 

0.32^ 

0.111 
0.4o4 
J. io0 

1 .WN 
0.08'. 
1 1 .30 5 



1.689 Years of schooling when hired 

K.330 Months of prior relevant Job ex per I one* 

10. 1 ol Age when hi red 
722. 54H 

0.499 'jO< dumny; 1 = male, 0 = female 



0.265 Current starting wage for this job divided by 

average market waqer In manufacturing for 
1977-1979 

23.280 Hours spent recruiting, screening, and Inter- 

viewing applicants for the job 

?'>.44r Hours spent orienting and training new otnp I oyoe 

by management personnel In the first month 

2*.0^"' Hours spent orienting and training new employee 

by nonmanagement personnel In the first month 

0./~, Productivity level of employee at second week 

of employment; ranges from 0 to 1 

1.0/1 Productivity at 2nd week multipllad by log of 

of firm size, December 1979 

0.1 o2 Productivity at 2nd week multiplied by propor- 

' i on of workers unionized 

',,l. l >'i Olffer^nre between current and Initial produc- 

tivity 

0.4V; Lqua is 1 If whiter-collar job (as defined by 

census oouo); 0 otherwise 



0, I tl) Lq'Mls I If employee Is eligible for UTC: 0 

ot b *r w I so 

0. lu/ !i]uais 1 If employee Is eligible for WIN: 0 

of her w I so 

0./44 Kquals 1 If employe Is eligible forCLTA/OJT; 

0 ot herw I so 



1 .928 Log of the number of employees at " tab M shment 

I n December 1 9/9 

0-o8n i.og es tab I I shment sl*e minus log 50 if employ- 

ment Is GT 50; 0 ! f employment LT r >0 

0 . 289 Prcjpor 1 1 on of emp I oyees un i on I zed 

0.352 Proportion of employees In white-collar job*. 

0.241 Propor t I ol of employees In craft jobs 



0.133 Lo'i of average market wage In manufacturing, 

from 19/7-1979 

0.04 (J Change In local labor market employment, 1977- 

1 9 79 ' 

] . 50 Log o< employment In local labor market 
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TAHLL. H.3 

PKOHIT MODELS OF EARLY JOB TURNOVER 



Vol untary ^ 



i nvoi untary 



Worker Characteristics 



Yoars of Education 
Log Experience 
Age 

Age Sgu^rod ' 100 
Male 

Characteristics of F ireworker Match 
Relative Wage Ratio 
Selection Investment 
Training by Management 
Training by Peers 
Productivity 2nd Week 
Log Emp. x Log Productivity 2nd We 
Productivity 2nd Week x Union 
White-Co 1 lor Job 

Lmp I oyer Char ac toN s 1 1 cs 
Log Establ I ♦•hment Size 
Log Establishment Size Above 50 
Proportion Unionized 
Proportion White Collar 
Proport Ion Craf t 
UTC 
WIN 

CETA-OJT 

CLTA above 210 days 

Market Cha r acter I st 1 cs 

Log Market Size 

Change Market Employment 
Dummies for I ndusrry 
Job Kegu I romon ts 
Tenure A II owud to Shift 

2 x Log Like I I hood 
f'ropor ) Ion Leavi ng 
Mu 1 1 I j i for for Probab I I I ty 



.028 (1.75) 

.009 ( .92) 

.025 (1.57) 

.018 ( -78) 

.068 (1.04) 

.113 ( .84) 

.0036 (1 .46) 

.0019 (1 .82) 

.0026 (2.26) 

.030 (0.16) 

.026 (1.19) 

.683 (1.41) 

• 097 (1.15) 



.025 
.041 
.106 
.143 
.279 
.258 
.311 
.941 
,652 

.075 

, r <00 

X 

X 
X 

265 
.21 

. ;8b 



( 

( .5/) 
( .39) 
( 1 ,*9) 
(2.35) 
( .9^) 
(1 .43) 
( .10) 



( .36) 
( .79) 



.047 (2.62) 

.017 ( .85) 

.012 ( .64) 

.020 ( .72) 

.225 (2.87) 

.494 (3.60) 

.0018 ( 1 .60) 

.0007 ( .64) 

.0003 ( -21) 



- .821 

- .018 
1 .190 

.138 

- .126 
.195 
.458 

- .046 
.087 
.027 
.235 
.585 
.200 



(3.91 ) 
( .76) 
(2.64) 
(1 .37) 

(1 .35) 
(2.58) 
(1 .71 ) 
( .39) 
( .66) 
( .10) 
( .93) 
(1 .37) 



.620 (2.45) 
.467 ( ,61) 



273 
.12 
.20 
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seldom adjusted to tne individual's perceived quality, see Barron and Uunkel- 
benj 1982). In sorting models, the productivity of workers in the job is not 
discovered until after they have been at the firm. awhile. If productivity is 
below some criterion level, the worker is fired. Productivity in the second 
week is a proxy tor realized productivi ty--i .e. , low traininy costs and hi yh 
future productivity. Sorting theory's prediction is supported by the large 
statistically significant negative impact of initial productivity upon the 
probability of being 1 ayed off or fired. When the interaction effects are 
evaluated at their means, the coefficient on the productivity proxy is approx- 
imately -.70. The elasticity of the involuntary termination rate with respect 
to the productivity proxy is -.63. If the most recent productivity index or 
an instrument for it had been suostituted, the elasticity would have been even 
larger. In many firms trie individual's compensation is not strongly related 
to his or her productivity at the firm (see chapter 9), so one would antici- 
pate that the effect of productivity on quitting would be weaker than its 
effect of i involuntary terminations. When interaction effects are evaluated at 
their means, the coefficient on the productivity proxy is approximately -.?A 
in the quit equation. The elasticity of quits with respect to the second week 
productivity proxy is -.IB. 

When models are estimated predicting current productivity or productivity 
in the second week, the personal characteristics that are most important are 
education and previous relevant work experience. Age and age squared are re- 
duced to insignificance when they must compete with previous work experience. 

We anticipate that if wage rates and quality of the job are held con- 
stant, riew lures with greater education and previous work experience have 
oetter prospects of finding a good job elsewhere and are therefore more likely 
to quit. The coefficient on education in the quit model supports tins hypoth- 
esis. It is positive and significant at the .05 level in a one tail test. The 
coefficient on previous work experience has the right sign but is not statis- 
tical |y different Iran zero. Education has a strong negative effect on invo- 
luntary separations because education is a good predictor of productivity 
growth. Workers' future contributions depend as much on their improvement as 
it. does on their competence at the start. 

The more attractive a jou is, the less lively people are to leave it 
voluntarily. The starting wage lias a negative coefficient in the quit model, 
as Hypothesized. The relationship is not statistically significant, however, 
ineory suggests tnat a firm paying higher than average wage rates for o spe- 
cific joo , may demand hi y her- than-ave rage product i v i ty of its worke r s , and 
therefore, may set higher standards for hiring and retention decisions. It 
a*»;0 suggests tnat firms with a reputation for laying ufT or firing a L-'gni- 
Mcant proportion of tneir new lures will find they must pay more to attract 
quality job applicants. For both these reasons we anticipate tnat high wage 
I i rms are more likely to lay off or tire a new employee. The coefficient is 
positive as hypothesized and statistically significant. The elasticity of the 
layoff and dismissal rate with respect to the relative wage is .5. 
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• J . ?. rests of Pred i ctions of Hum an Capit al Theory 

The primary prediction of human capital theory about job turnover is that 
workers who have a yreat deal of specific training should have lower rates of 
turnover. This proposition applies to workers who have completed their train- 
ing or whose training is well underway. If the employer has paid for most of 
the costs of specific training, significant loss is suffered if a separation 
occurs, so we would expect the arations over which the employer has control 
(involuntary separations) to ogatively related to the amount of specific 
training- If the employee paid for the specific training, one would 

expect voluntary separations U not involuntary separations to be negatively 
related to i..e amount of specific training provided. 

Uur data set has direct measures of certain training inputs—the time 
supervisors and personnel staff spend orienting and training the new worker 
during the first month, and the time coworkers spend orienting and training 
the new worker during the first month. It provides ro information on whether 
the training is general or specific. Consequently, the measures that are 
available are very impc >ct proxies for the amount of specific training, the 
variable that is hypo. resized to influence turnover. Nevertheless, the 
proxies have the predicted negative effect on quit r?tes, and the coefficients 
are statistically significant. The elasticity of tfu quit rate is -.UbS wrth 
respect to supervisors' training time and -,052 for coworkers' training tune. 

Surprisingly, there is no impact of training time on involuntary separa- 
tions. If employers do not pay any of the costs of specific training we would 
predict tins result, but the tendency of productivity to rise more rapidly 
than the wage rate (see section li.7) necessarily implies that employers are 
paying a major share of training costs. I he explanation for this result seems 
to be that our proxy for training investment is also an indicator of the indi- 
vidual's efficiency at learning the ropes. A high value for the training time 
variable may imply either that training for this job is customarily time con- 
suming or that this particular employee is a slow learner. If it is the 
latter, the variable is a negative proxy for quality and one would expect it 
to be positively associated with layoff and discharge rates. No doubt it 's a 
mixture of both, hence, t ! .i small and insignificant coefficient. Note that 
the impact of worker quality on quits is either positive <s less negative t'-ian 
it is for layoffs and dismissals. Consequently, the a: -f f ici ent on traininy 
time is not likely to be as biased in the quit equation it is in the layoff 
and dismissal equation. 

The time spent selecting the new hire is ar. investment in specific numan 
capital. If these cosr.s are high, there is an incentive to keep turnover 
down. One criterion that firms use to select new hires is the perceived 
probability of a quit or a dismissal. One would hope that inverting more time 
in the selection process would lower the realized quit and dismissal rates. 
There is weak evidence (a negative coefficient with a t statistic of 1.4G) of 
such an impact on the quit rate. [Meitzen obtained a significant negative 
coefficient on selection investment in his model of quit rates.] The coeffic- 
ient 'i selection investment in the layoff and dismissal model is positive and 
d . significant. An after-the-fact explanation for this anomolous result 
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ls lUxtl linns tnat set n i « j n hiriny standards also set high standards for re- 
tention, so v.j.' woula expeet d positive corre I at i on between rejection rates in 
l.lh 1 selection ttiiiomjst: j«>n _ iippl ii.ihils and rejection rdtes of new employees 
dur ing tnt.fi r tryout per led . * 



H . i . 3 Im pac t of Unioni zat ion and Ls tab I I sniiien t Size 

A number of studies have found that representation by a union has siynif- 
cunt impacts on job turnover, it. hus been found to reduce quits and d i s- 
chciryes and to increase layoffs. Our results are consistent with these pre- 
vious findings. When interaction term:, are evaluated at their mean, the 
coefficient on the proportion union i/ed is - . 263 in the quit equation and 
•.1Mb in the involuntary separation equation. This implies that workiny at a 
firm tnat is a 100 percent unionized lowers the quit rate by approximately 36 
percent and raises the involuntary separation rate by about 31 percent. The 
coefficient.', on unionization and its interactions in the quit equation are all 
statistically ins i yn i Mean t , however . 

[he most interesting finding i s the larye statistically significant co- 
efficient on trie interaction between productivity (second week) and unioniza- 
tion in the model ot involuntary separations. ] hi s interaction term implies 
that in a unionized firm there is no tendency for' less productive employees to 
have a hiyher probability of being terminated involuntarily. These results 
suyyest that even during a union worker's probationary period, involuntary 
terminations are generally layoffs oased on seniority and seldom dismissals 
based on poor performance. The coefficients on both the productivity- 
unionization teraction and the productivity-establishment size interaction 
are negative and insignificant in the quit equation. 

We saw in section tt.Z tnat the correlation between tenure and produc- 
tivity is partly due to tne ttrndem.y tor the most productive workers to be 
retained and tne least productive worker's to be released. In table 8.4 we 
present evidence that the selection/sorting process affects the tenure and 
productivity rel atio 1 v. hi p differently in union and nonunion firms. 

i'ne impact of tne sorting process on average productivity can be approx- 
imated by calculating the ratio of the current productivity index of stayers 
to the index of the uurnm' o* most recent productivity of all new hires. For 
nonunion firms tins 'atio i- 14l/l._7 or 1. 11, implying that the productivity 
of the typical experienced worker is ; 1 percent higher than it would have been 
if the probability of sepa^t , . r nan not been negatively correlated with pro- 
ductivity. For unionized firms tnis ratio is 1.06, implying that the selection 
process raises the productivity or a unionized work force by only half as 
:>iuch--about o percent. fne smaller impact of sorting on union firms is a con- 
sequence o f : 

a. the lower quit rates or union firms; 

b. the lower dismissal rates or union firms (note 1 that tne workers who 
are dismissed ar- cons i de''ab , / less productive tnan workers who 
remain or leave for of. her reasons); 
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the lack or any tendency lo lay ut t the least productive worker at 
union firms. At nonunion I inns, in contrast, workers who are laid 
off are considerably less productive than workers who are retained. 



ABLE 8.4 



PRODUCTIVITY INDEX NUMBERS 
BY UN.ONIZATION AND TURNOVER STATUS 



Al I 



Stayers 



Quits 



F I res 



Layoffs 



Less than 10 Percent Union 

F\?r :ont In Column 100 

Productivity 2nd Week Index 100 

Lntw.t Productivity Index ( 127 



65 
106 
141 



23 
95 



7 
69 
64 



5 
93 
106 



Moro than 70 Percent Union 

Percent In Column 100 

Productivity 2nd Week Index 100 

Latest Product I vl ty Index 128 



70 
102 
136 



12 
87 
107 



4 

63 
62 



14 
112 
124 



One consequence of the unionized firm's inability to select out the poor 
performers after they are hired is greater efforts to select high quality 
employees in tne hiring decision. The staff time devoted to selecting the 
right person for a job opening is 2.2b hours per interviewee in a unionized 
establishment and 1.2b hours per interviewee in a nonunion establishment. The 
total time devoted to the task of selecting a nevy unskilled employee is nine 
hours in the unionized establishment and 5.7 hours in the nonunion establish- 
ment . 

The main effects of estab I i shment size imply that rates of voluntary and 
involuntary turnover are smaller at large establishments. A new unskilled 
employee at a one -urn pi oyeo firm is 80 percent more likely to quit and 180 per- 
cent more likely to be laid off or dismissed than a new employee at an estab- 
lishment with SU employees. A new employee at an establishment with 500 
employees is about 45 percent less likely to quit than and as likely to be 
layed off or dismissed as a new employee at an establishment with 50 employ- 
ees. 



8.3.4 Impact o f Subsidy Programs 

None of the coefficients on the dummy variables representing subsidiza- 
tion by a targeted employment and training subsidy program are s^ti sticaliy 
significant. Point estimates of their impact, however, suggest that worker 

/ 
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subsidized Dy WIN or LLI'A-UJT are considerably more likely to quit or be 
terminated involuntarily, being WIN eliyible is associated with a 4U percent 
ni y Her probability ot quittiny or being fired or laid oft. Because CEIA-UJT 
subsidies last tor only six months, it was hypothesized that for worker: hired 
under this subsidy, there would be a ccis idei ably higher probability of a 
separation naviny occurred if the employer interview is conducted at least six 
months after the date the employee was hi rod. Special tenure variables were 
defined for CETA-UJT workers to capture this effect. The calculated impact of 
CETA-OJT at potential tenure of seven months or more is presented in table 
8.3 below the CETA-OJT coefficient. These coefficients imply that i f the 
individuals were hiijd at least seven months previously, the CETA-OJT trainee 
has a quit probability of about 44 percent rather than the 21 percent quit 
probability of the typical unsubsid i zed worker. 'Surprisingly, rates of invol- 
untary tur ,,ver ar much less affected by being a CETA-OJT trainee. CETA-UJT 
trainees who were , i red at least seven months \ previously had a 16 percent 
probability of beiny laid off, rather than the 1^2 percent probability of the 
typical unsubsidized worker. It would seem that i\iost of the attrition of dis- 
advantayed workers from their subsidized jobs is voluntary rather than invol- 
untary. We find ru evic Jc .ce tnat once the subsidy period is over, employers 
are laying <f, 'Mr 7 ^, or forcing their subsidized workers to quit. It may be 
that some C'TA prime sponsors seek ' place CETA-OJT trainees' at other firms 
once the six-month training period is over and that the subsidized employer 
perceives these outcomes as quits rather than layoffs. More study of the 
implicit and explicit understanding that goes with a CETA-OJT contract is 
requi red . 



U.4 The Determinants of Employer Training Investments 



Learning how to do a job is a process that takes time ana effort. The 
most important input into the learning process is the time and effort of the 
trainee. In most cases, however, the trainees cannot \ I earn all that they need 
to know entirely on their own. Complementary inputs of time are required from 
others: supervisors, coworkers, and sometimes specialized trainiry pei sonnel . 
The employer survey asked two questions about these complementary infits: (a) 

"In the tirst month ot 's employment approximately how many hcurs did 

personnel and supervisoFy" staff" spend orienting and training the new mployee" 
and (b) "In the first montn approximately how uany hours did employees other 
than personnel and supervisory staff spend away from ; thei r normal work rou- 
tines orienting and training the new employee?" 

The answers to these questions are examined in this sect. on. Models pre- 
dicting the amount or time personnel and supervisory stati spent training the 
new hire and the amount of time other coworkers spent traininy the new hire 
were estimated by ordinary least squares. The results are presented in table 
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One would expect tnat new workers whose previous work experience is 
relevant to their new johb would require less training. lh : My put he s i s is 
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supported by the negative and significa; coefficients on experience in our 

model . Two years of such experience reduces management training time by .71 

hours (a reduction of 3.4 percent) and coworker training time by 1.15 hours (a 
reduction of 15 percent). 

Theory yields only a weak prediction about the impact of education on the 
tine others will spend training the worker. Educated workers are presumed to 
be more efficient learners. They should be able to learn a given set of 
skills more quickly. Holding the final competence of the worker constant, an 
educated worker should require less training time than one with less educa- 
tion. This would imply a negative relationship between education and training 
inputs. On the other hand, it will generally be profitable to teach more and 
higher level skills to the quickest and most efficient learners. This gener- 
ates the 'opposite prediction. More will be taught to the educated, implying a 
positive relationship between education and training inputs. An examination 
of the coefficients on the education variables in table 8.5 suggests that the 
net effect of education on training time is positive. When all four variables 
are entered simultaneously, none of the coefficients are statistically signif- 
icant, however. When j a single year of education variable is substituted for 
four different variables, it is almost significant (t = 1.56) in the coworker 
training time equation and highly significant (t = 4.2) in the management 
training time equation. These results imply that even when job characteris- 
tics are controlled, the tendency of more educated workers to be taught more 
and higher level skills outweighs the educated worker's greater speed at 
learning particular skills. 

Males typically receive Z.?J hours more training time from management. 
Since males usually show smaller gains in productivity than females, the 
greater number of training hours implies either that males are slower learners 
or that the types of jobs they typically fill require a greater amount of man- 
agerial instruction and supervision in the first month than the jobs typically 
filled by women. 



o . 4 » Z The Impacts of Employer C h aracteristics 

The size of the establishment has an important effect on the pattern of 
training investments in a worker. In very small establishments management 
tends to provide the bulk of the training. We estimate that in a typical two- 
employee firm the manager spends about twenty-six hours on training and 
coworkers spend about eleven hours. In medium-sized establishments (those 
with about 50 employees) training responsibilities are shared more equally. 
Supervisors provide an average of about eighteen hours of training, and 
coworkers provide about sixteen hours. Training time, i nvestments are most 
MjcUMisive in large establishments. At establishments with 500 employees wo 
■isUi.M.tf! that liidndijLiiicnt provides an average of twenty-five hours of training, 
md coworker's provide about nineteen hours. 

Unionization has no effect on the amount or distribution of training time 
investments. Establishments with high proportions of their workers in craft 
occupations provide more of both kinds of training than establishments with no 
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craftworkers. Establishments with high proportions of their workers in 
white-col la?" occupations offer hiyher-than-average amounts of training by 
coworkers and roughly equal amounts of training by managers. 



8.4.3 _rhe_Im pact of Subsidy programs 

The CETA-UJT program is supposed to be a subsidy of training. The coef- 
ficients on the dummy for CETA-UJI" imply that new employees who are subsidized 
by this program do indeed receive more training than unsubsidized workers: 
about nine extra hours from management and six extra hours from coworkers. 
Thus the program does seem to increase the time the firm invested in training 
new workers. In the first month, CEJA-UJT subsidized workers receive a total 
of approximately fifty hours of training from supervisors and coworkers. The 
sample of participants in TJTC and WIN is small so none of their coefficients 
are statistically significant. 



8.5 Productivity Growth Results 

In this section we analyze the determinants of productivity growth. Our 
dependent variable is the change in the index of relative productivity multi- 
plied by 10U. The mean of the variable is 15.77 points for all workers and 
19.86 for those who remain with the firm. The mean of the index of relative 
productivity for those still at the firm at the time of the interview is 76.4 
poi nts* 

Table 8.6 presents the results of estimating our model on two different 
samples. The first two models present the results when the full sample is 
used. The full sample includes workers who left the firm before the survey 
interview date, as well as workers who were still at the firm on tne interview 
date. The longer a worker is at the firm, the more effective that individual 
is likely to become so the actual tenure at the time of the second measurement 
of productivity is included as a control variable. Since, however, slow 
learners are more likely to leave the firm and therefure nave short tenure, 
coefficients on the tenure variables may be biased. One way to avoid this 
bias is to limit the sample to workers who have not left the firm. Models of 
this type are subject to another type of bias: selection bias. Mechanisms 
are available for correcting this bias, however. Model 3 corrects for selec- 
tion bias by entering the Mills ratio derived from a probit model of job 
retention. The rationale for this procedure is developed at greater lengtn in 
chapter y. 



8.5.1 The Tim e Pattern of Productivity Growth 

Meduft and Abraham (1981a, 1981b) hdve presented persuasive evidence that 
in large firms the most senior employees are often somewhat less productive 
than the less senior employees found in the same position. Evidence was 
presented in section H.Z that in our sample, productivity ratings rise over 
the course of the first year of a new hire's employment. There is no 
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contradiction between these twu findings tor they refer to quite different 
segments of the tenure-productivity relationship. 

Is there evidence in our data of a slowdown in the rate of productivity 
growth as tenure increases? Yes, there is strong evidence of such a slow- 
down. Because it controls for inputs of training time and productivity in 
the second week, model 2 provides the best measure of the time pattern of 
productivity growth. The coefficients on the tenure splines imply that the 
productivity index rises at a rate of 1.05 points per month in the first three 
months of employment, at a rate of 3.09 points per month in the next three 
months, at a rate of .72 points per month in tne next six months, and at a 
rate of .36 points, per month thereafter. If we assume that the productivity 
index is a proportional transformation of true productivity, percentage rates 
of increase may be calculated. They are 1.9 percent per month in the first 
three months, 5.4 percent per month in the next three months, 1.1 percent per 
month in the next six months, and .55 percent per month thereafter. These 
rates of increase are quite substantial. Even the rate of increase for the 
period after one year is impressive: 6.6 percent per year. 

As previously mentioned the coefficients on the tenure variables in model 
Z may be biased. Model 3 is not subject to this bias. The number of observa- 
tions having fewer than six months of tenure is too small to produce stable 
estimates of tenure slopes during the first six months of employment, however, 
so we will focus on the period after six months of employment. For the period 
beyond six months, model 3 is a potentially useful check on our model 2 find- 
ings. The slope is .12 percent per month for month six through twelve and .30 
percent per month (3.5 percent per year) thereafter. It would seem that the 
point at which productivity starts declining with tenure has not been reached 
in our data (166 of the 2,248 observations in the stayer sample have two or 
more years of tenure). ^ 



y. 5.2 The Payoff to On-the-Job Training Investments 

In this section we attempt to measure the. payoff for time spent by em- 
ployees (supervisors, personnel office staff, and coworkers) in training the 
new employee. Measures are available of (a) the time personnel and supervi- 
sory staff spent orienting and training the new employee and (b) the time 
employees other than personnel and supervisory staff spent away from their 
normal work routines orienting and training the new employee. Both of these 
indicators of the employer's efforts to train the employee had large statis- 
tically significant positive impacts on the change in the index of relative 
producti v i ty. 

The firm can be assumed to be attempting to minimize the costs of train- 
ing the new employee. This implies the familiar marginal condition that the 
ratio of these marginal costs of each training input should equal the ratio of 
the marginal productivity of each type of training input. The marginal condi- 
tion for training inputs is 
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(1) d(P r P 0 ) 
dT m 



d(Pi-Pg) = p c + P 0 



This formulation assumes that training is one on one and an hour of trainee 
time is associated with an hour of trainer time. The marginal condition that 
defines the relative size of P m and P c is 

(2) fj! w m 
?C = w c 

where P 0 , P± = Trainee productivity before and after training, respec- 
tively 

P jn , W m = Marginal productivity and wage rate of management staff who 
provide training 

P c , W c = Marginal productivity and wage rate of coworkers who pro- 
vide training 

r m> T c = Ti,ne s P ent training the new employee by management and co- 
workers, respectively. 

Because they receive higher wages, an hour of training provided by personnel 
or supervisory staff is more costly to the firm than an hour of training pro- 
vided by a coworker. In other words, since W m > W c implies P m > P c , 
p m +p 0 must be greater than P c +P 0 and ^{Pi-P 0 )/<U m must .be 
greater than d(P 1 -P 0 )/dT c . The coefficients we obtain on our measures 
of training by management and training by peers* are estimates of d(P 1 -P 0 )/ 
dT iTl and d( Pi-P 0 )/dT c , respectively. As predicted, the coefficients on 
training by management are larger (more than twice as large) than the coeffi- 
cients on training by peers, and the difference is statistically significant. 

Calculating a rate of return to this investment requires that we make a 
number of assumptions about the scaling of the index of relative productivity 
and about the relative size of P^, P c > and *V Our assumptions are that 
when comparing a worker's productivity at different points in time at the same 
firm, the productivity index is a proportional transformation of true produc- 
tivity and a multiplicative error. 

T u-j i 

(3) Pij = ajPije 1J 

where P-jj = the productivity index for the i th worker at the j th firm 
aj = an unknown constant unique to the firm 

p|j = true marginal product of the i th worker at the j th firm. 
The yearly real rate of return may be defined as 

(4) Real Rate = /prubabi 1 i ty\ . /BenefitW / Probaoi 1 i ty \ . /Benefit at\ 
of Return V of Staying / Vat Firm/ Vof Leaving / V Other Firm / 

Cost of Trainer Time + Cost of Trainee Time 
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The mean productivity of a new hire is 53.9, and 67 percent of the new hires 
stay. We will assume that the productivity index for coworkers (P c ) is 
equal to the productivity of the trained worker P c = p l = 76A (see table 
b 1). The comparable index number for personnel and supervisory staff is 
assumed to be twice P c or 162.8. Using model 3's estimates of d(P 1 -P 0 / 
dT m and d(P 1 -P 0 )/dT c we have 

Management - -67(2.000 hrs .087)^ ^jpQO hrs • b). - 54% ^ 

RR Peers = .67(2000 hrs .039) + .33 (2,000 hrs • b) = 40% 
y 76.4 + 53. 9 for b=0 

While these estimates of the rate of return to inputs of trainer time depend 
upon a number of assumptions that may be challenged, tney are, nevertheless, 
quite interesting. b These rates of return are quite high. They imply that 
small increases in the time spent training a new employee have a payback 
period of 2 to 2.5 years. High initial rates of return are to be expected for 
this kind of training investment. Some of the skills being taught become 
obsolescent with time (because the worker is transferred to another job in the 
firm or the job is restructured because of technological change) or lose their 
usefulness when the worker leaves the firm. 



8.5.3 The Impact of Worker, Employer, and 
"Market Characteristics 

Models 2 and 3 are structural models of the impacts of worker and employ- 
er characteristics that control for the worker's productivity in the second 

-work week and the employer's training investments. Model 1 is a reduced form 
that does riot control for job requirements, initial productivity, and the 
employer's training investments. The coefficients on worker and employer 

'attributes in this model capture both the direct effects and the indirect 
effects that operate through initial productivity and employer investment 
decisions. 

In the structural models, experience and education have smal I , positive 
effects on -productivity growth that are generally not significant. The impact 
of age is negative, small, and statistically insignificant. The size of the 
establishment has a large, statistically significant impact upon productivity 
growth. The change of the productivity index for a new employee at a fifty- 
employee establishment is 7.4 points (2.7 points in model 2) greater than it 
is at a two-employee establishment. None of the other characteristics of the 
employer or the market have a large or statistically significant impact on the 
change of the productivity index. 

The reduced form model yields somewhat more interesting results. New 
hires with relevant previous experience generally have less to learn (have 
higher initial productivity) and require less employer investment. As a re- 
sult the coefficient on experience that is positive in the structural models 
becomes negative and statistically significant in the reduced form model. 
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The reduced form model also implies that new hires at firms with high 
proportions of white-collar jobs and hiyh proportions of craft jobs experience 
higher rates of productivity growth. 

None of the characteristics of the local labor market have a statisti- 
cally significant effect on the change in our index of productivity. In 
models not reported here, however, we do find large, statistically significant 
negative effects of waye rate and the yrowth of local employment on current 
productivity of workers with six or more months of experience. This finding 
provides support for the hypothesis that when labor markets are tight, firms 
adjust ooth by raising their wage and lowering- their hiring standards. Making 
the standard set of assumptions about the scaling of the productivity index, 
the coefficients on these variables imply that 10 percent higher local manu- 
facturing wage rate is associated with a 2 percent reduction in the average 
quality of new hires. A two standard deviation increase in the growth rate of 
local employment (4.1b percent per year) is associated with 2.4 percent reduc- 
tion irv average quality of new hires. 



8.5.4 Impact of Subsidy Programs 

The coefficients on the subsidy program dummies in the structural models 
are al 1. negative. Two of them are of reasonable size and the CETA-UJT coeffi- 
cient is significantly less than zero. These results imply that recipients of 
VllA and CETA-OJT subsidies are slower learners than the typical, unsubsidized 
employee* Given the targeted nature of the programs, this should not come as a 
surprise. The purpose of the program is to induce firms to hire workers who 
lack the experience and trainability that the firm normally demands of new 
employees. 

Despite their lower trainability, new hires who bring a subsidy to their 
employer typically seem to improve their productivity just as much as unsubsi- 
dized employees. This is the implication of the small, statistically insig- 
nificant coefficients on the program dummies in the reduced form model. Their 
productivity improves a roughly equal amount because they start from a lower 
base and employers typically investjnore time in training them. 



8.6 Does the Minimum Wage Discourage 
Un-the-Job Train ing 

A number of economists have charged that the minimum wage discourages on- 
the-job training of inexperienced and unskilled workers (Hashimoto 1981b, 
Leighton and Mincer 1981), Let us examine the reasons for expecting the mini- 
mum waye to have this impact. Providing training to a new employee is costly. 
The new employee is not very productive at first, and other workers must take 
time away from their regular activities to give instruction to the new hire. 
Many of the skills that the new employee learns have application in other 
firms as well. To avoid losing the worker to another firm, the employer that 
is providing the training must raise the wage as the trainee's productivity 
increases. Jobs that offer training and the prospect of future wage increases 
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are more attractive than those that du not. The competition tor these jobs 
will enable employers that offer on-the-job training in generally useful 
skills to obtain workers at low wage rates. Minimum wage legislation, how- 
ever, prevents wage rates from falling below the legislated minimum. Lacking 
the ability to get new anployees to pay a major share of the costs ot genera 
training (by accepting a low wage during the training period)., employers will 
adopt production technologies that minimize the skill requirements ot the job. 
The evolution of the diner and the small, family-operated restaurant into 
franchised fast food operations using specially designed machines and already 
prepared food is an example of how this is accomplished. By reducing the 
skills required to do the job, the employer shortens the tune it takes tor new 
employees to reach maxiinun productivity. The same person may have the job but 
is taught less, and what is taught is useful only in that firm-not elsewhere. 
Upportunities tor promotion are minimal, and wage increases are small or non- 
exi stent. 

While the theoretical case tor the proposu ivn that the minimum wage 
discourages. Ujr is strong, very little empirical evidence of such an effect 
has been presented. Direct measures of UJT have not been available. Efforts 
to test this hypothesis have had to use indirect methods that have not yielded 
conclusive results (Hashimoto 1981b). The employer data set contains two 
measures of inputs into on-the-job training-time spent training by management 
and time spent training by coworkers-and one measure ot training output-the 
change in rated productivity of the worker. These measures make possible a 
more direct test ot the impact of the minimum wage on OJT. 

In the absence ot a minimum wage, we would expect that for people with a 
given set of credentials, there would be a negative correlation between the 
training provided on a job and its wage rate. We hypothesize, therefore that 
wage rate and UJT are negatively correlated in ranges of the wage distribution 
that are unconstrained by the minimum wage. This hypothesis is tested by 
entering a continuous measure of the starting wage rate. A negative coeffi- 
cient is expected on this variable. 

It the minimum wage is having an effect on investment in UJT , its effect 
will be visible in the jobs whose starting wage is at or below the minimum 
wage Many of these jobs will have had to be redesigned to minimize training 
time' and the development of general skills. At the time ot our interviews, 
the spring, summer, and fall of 1980, the minimum wage was $3.10 an hour. I he 
new hire about whan the wage rate and productivity questions were asked was 
hired in either 19/9 or 19/8 when the minimum wage was $2.90 and $2.65 res- 
pectively 6 Dummies were defined for wage rates less than $2.75, wage rates 
between $2.75 and $3.05, wage rates between $3.05 and $3.15, and wage rates 
between $3.15 and $3.50. We hypothesize that the dummies tor the three lowest 
wage rate categories will have negative coefficients. If our hypotheses are 
confirmed there will be a curvilinear relationship where, holding job -retire- 
ments and worker credentials constant, jobs offering the least amount of 
training are those paying at or below the minimum wage and those paying very 
high wage rates. 

The empirical results are presented in table 8.7. As hypothesized, the 
continuous measure of the wage rate has a negative coefficient in all three 
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equations, two ot which are statistically significant at t: he .Ob level un a 
urie tdil test. All the coefficients on the dummies capturing the effect of 
the minimum wage dre negative as hypothesi zed; Seven of the nine coefficients 
are statistically significant at the .U^b level on a one tail test. They imply 
that jobs paying $3.10 an hour offer 3.3 fewer hours of training by management 
(a reduction of about lb percent) and 4.b fewer hours ot training by coworkers 
(a reduction or abut 30 percent). [lie growth of the productivity index is 2 
points, lower (a reduction of about lb percent). 
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N0TL: The first two columns of results are the w^ge coefficients for the models presented in 
table 8. r >. The final column of wage rar-j coefficients Is for model 1 In tahle 8.6. 



8. / Comparing Wage Growth and Productivity Growth 

The analysis presented in previous sections of this chapter has tended to 
support ooth the sorting and human capital theories. The data contain one 
very important challenge to both these theories. With such large training 
investments and -large productivity improvements, it is hard to understand why 
the average wage increase is so small, only 11 percent. If we assume that the 
productivity index is a proportional transformation % of true productivity, the 
coefficient of variation of true productivity is .31, and new employees are 
only 7U percent as productive as exper i enced employees. To arrive at an 
estimate of the productivity net of training costs of an employee in the first 
month on the job we must also subtract the value of the training investment by 
management and coworkers. The value of training investments was calculated in 
section to be equal to one- third of the wages paid to the new employee in 
the first month. Thus, our data imply that during the first month of employ- 
ment in an unskilled or semiskilled job, that productivity net of training 
costs is about 4U percent of the productivity of a worker with about one year 
of experi ence. ' If the cuefticient of variation of true productivity is .lb 
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instead of .31, productivity net of training costs in the first month is still 
5 Percent of later productivity. Either way, productivity net of train- 
ing costs is rising at least four times faster than wage rates. 

This is consistent with human capital theory only if almost all training 
H spec ic and employers pay almost 'all the .costs of specific training How 
itausib e is tnTs? Hashimoto's theory of the sharing of investments in 
^ c human capital states that employers .will pay most of tje cos ts 0 
such investments in these instances: when fire rates are .mgh and quit rates 
are low, when the positive impact of higher wages on the rat e of "voluntary 
separations is greater than their negative impact on quit rates, and when 
future wage rates cannot be made contingent on performance. 

In our data quits are twice as likely as layoffs and dismissals, lnvol- 
untarv tenninations however, are more strongly related to the firm's wage 
^Ut™"tio. 8.3) /and the elasticity of one's wage wit respect to 
,„:., uroductivitv is considerably below 1 see chapter 9). These latter two 
- d?n s su ge V st ty that employers will pay most of the cojt of specific train- 
ina A further reason for expecting employers to pay a large »nare : or 
Inpcific traininq costs is that firms have better access to capital markets 

to pay most of the costs of specific training. 

The proposition that all or almost all of the training must be specific 
is much less Plausible, so the puzzle remains. The evidence- we have cited 
qgesis t this author* that implicit contracts may exist whereby new worker 
SicUl prom se not to take a new job quickly and employers offer t . pay 
for some of P the general training that the new employee needs. This might 
occur for a number of reasons: 

a The minimum wage might prevent the low starting wage that is neces- 
a * ry for The 'employee to pay the full costs of 9^ effect was 
(Evidence that the minimum wage does indeed have that effect was 
presented in section 8.6.)' 

b The impact of starting wages on the supply and quality of labor 
( LuT effecting changes in job applications) might be much greater 
than the ".pact of wage rates received by more experienced workers ; on 
tne supply and quality of labor (through its effects on both quit 
rates and job applications). 

c The promise not to take another job might be enforceable in part 
' t rou7antipirating understandings and ^"Vr/^for awh ?e 
seekers who have exhibited a tendency to stick w th a job for awhi e 
(under these conditions, a quit damages the employee's reputation). 
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1. This may overstate the impact of sorting because one of the reasons 
leavers have lower ratings at seperation is that they have not been there as 
long as the typical stayer. 

2. The coefficients on these variables are not reported in table 8.3 to con- 
serve space. The probability of having left does rise with potential tenure 
but the rate of leaving seems to be much higher in the first 210 days than it 
is later. 

3. If this interpretation is correct, the standards a firm sets in selecting 
new hires and for retaining new hires are jointly dependent and their effect 
on each otner can be researched only by estimating a structural model. Esti- 
mation of a structural model that captures the full complexity of the endogen- 
city of the firms selection, training, pay and turnover policies is not fea- 
sible in this data. 

4. The growth rate of wage rates during these time intervals are rather simi- 
lar to these calculated productivity growth rates. Wage rates grew 0.36 per- 
cent per month between the sixth and twelfth month~and 0.49 percent per month 
thereafter. The data does not reject the hypothesis that the growth rates of 
wages and productivity are the same in corresponding time intervals. Some 
employers (nay have mistakenly reported the actual starting wage for that indi- 
vidual rather than the current starting wage for the j£b. If so, some obser- 
vations are not adjusted for inflation of the scale wage and these measures of 
the growth of the real wage are upward biased. 

5. Biases can arise from a number of sources: errors in measurement of 
training time, a correlation between training investments in the first month 
and later training investments, lack of a measure of the time spent in 
training activities by the trainee, and an incorrect assumption about the 
proper scaling of the productivity index. 

b. The employer was asked "what is the current starting wage of this job". 
If the employee we were discussing had been hired in 1978 at the then minimum 
wage of $2.65, the employer was supposed to answer $3.10 an hour, the level of 
the minimum wage at Erie time of the interview. We suspect, however, that some 
respondents misinterpreted our question and reported the individual's actual 
starting wage rate. Thus a report that a starting wage rate of a covered job 
is below $3.1U does not necessari ly imply. the law was being violated. 

7. This estimate assumes that one year after being hired that training by 

others has diminished to zero. If it was assumed instead that training by 

others has only been reduced by half, the growth of productivity net of 
training costs is still at least three times the growth rate of wage rates. 
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CHAPTER 9 



WAGE GROWTH 
John H. Bishop and Stanley Stephenson, Jr. 



In this chapter we examine the determinants of the v/age increases that 
new employees receive in the first year or'so of their tenure at a firm. The 
theoretical perspective we briny to this task has already been described in 
the introduction to chapter 8, and it will not be repeated here. The data set 
and variable definitions are also described in chapter 3. The models of 
yrowth that we will.be analyzing are estimated using data on workers who were 
still at the firm at the time of our employer survey. The restricted nature 
of the sample impl ies that these models may be subject to selection bias. The 
procedure that was adopted for correcting this potential selection bias 
problem is described in section 9.1. The sections that follow present the 
empirical findings. The impact of the measured productivity of the worker on 
the waye increases received is examined in section 9.2. The impact of other 
characteristics of the worker is discussed in section 9.3. The impacts of the 
employer's characteristics and the pressure of demand in the local labor mar- 
ket are presented in sections 9.4 and 9.5. 



9.1 Correcting for Selection Bias 

In estimating a wage growth equation for workers in our sample, we are 
faced with a complex missing data problem. Since many of the workers for whom 
we have data were no lonyer with the firm at the time of final contact (i.e., 
they had quit or were terminated), we do not observe waye growth for aV. 
workers. If the worker's presence/absence is not the result of a random pro- 
cess, the distribution of wage growth values becomes truncated (or censored). 
If ordinary least squares is applied to the subsample of workers still at the 
firm, parameter estimates will be conditional on the presence of the worker. 
Consequently, estimates of the effects of changes in policy-related variables 
on wage yrowth will be subject to a potentially serious selection bias. 

If we had a perfect measure of the probability that a given worker was. at 
the firm at last contact, we could use this predictor as a reyressor in the 
waye yrowth equation, thus relieving the parameter estimates of the condition 
mentioned previously. We do not have such a measure, however, and if there 
are unobservable characteristics of the worker or firm that infl uence both the 
probability of still being at the firm and the waye growth of the worker, then 
this probability will be correlated with the error term in the wage yrowth 
equation, thus violating one of the more crucial assumptions of ordinary least 
squares. 

To circumvent the potential selection bias problem, we adapt a strategy 
similar to that of Heck man (1979). Heckman shows that while using a censored 
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• h, u Hr„, trie missing data problem can be refonnu- 

\& z r^f^™ ™™» *™» »" r " ,on of an ,mporunt 

control variable, A . A is defined as 

where 0 and a ,re respectively the density and distribution functions for 
'ASM? " - wage data for the worLr&tLed vi/a first 

stage probit on the current employment status of the individual). 

Heckman's technique has the advantage of (1) ^^^^ti^kiTVZ 
using only workers with accurately ™««ur^ wage growth _and 
account the possibility of in- 

equation (Is the worker still with the firm?) and tlw outcora q 

\A s ta9 e proMt can 

furnish- -BX (and thus Z) , needed to construct 

Care must be taken, however, if the n***^™^ bTseen" rom 
used both in the probit and the ^^^S^J the predicted 

X^ny^of^ing at Vhffi™, opined ^^1^^^ 
probability is in turn a function of the ^^P^ 6 "^ 3 '^,,^ the probit 
theory there is no identification pr « \t wage growth equation. In 
utilizes a different function, on,, pother' expl anatory 

ZulTes TtZ wag'e g-wV Teg Session .'"resulting in problems of collinear- 
i?;, or in extreme cases, an ill-conditioned X-pri.e-X matrix. 

9.2 Impacts of the Empl oyee's Productivity 

The most important finding of this chapter Is ^e posl Jlje and slgnlfl- 
c«t of ^urjnde^of product S econ d and J> 

index of productivity in the second week (an i ncrease of .23 ^ , 

ated with a 2.8 percent higher wage increase in ri ( productivity 

Holding , initial in'finns with 

growth is associated wlth a J'^P ^Sween the index of current productivity 
only one anployee. The interaction oetween imoact on wage growth, 

and fin,, size has a statistically si oni fican \^t™ ™ J I^'s 

This implies tnat the responsiveness of wage growth to the i stan _ 
relative productivity is greatest in smI 1 fi rms J ne qr ^Xis 2.8 percent in 
dard deviation change in initial ^uct ^J^ nt J th &, empl oy- 

- a oritr-employee establishment, l.U P«rceit ' Th i ct of d similar 
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I ABU c >.1 
DETERMINANTS OF WAGE GROWTH 



"Log Wage " Log Wage ' Log Starting 
Growth Growth Wage 



Worker Characteristics 



Education LT 4 


-.48 


( 


2.43) 


-.47 


( 


2.41 ) 


-.36 


( 1.35) 


Years of Education 


-.054 


( 


2.21 ) 


-.056 


( 


2.27) 


-.038 


( 1.14) 


Years of Education GT 8 


.076 


( 


2.81 ) 


.80 


( 


2.92) 


.071 


( 1.89) 


Years of Education GT 12 


-'.oia 


( 


3.27) 


-.019 


( 


3.39) 


-.01 1 


( 1.44) 


Experience f 100 


.024 


( 


2.03) 


.025 


( 


2.12) 


.111 


( 6.55) 


Experience Squared f 10,000 


-.004 


( 


1 .19) 


-.005 


( 


1 .30) 


-.021 


( 4.27) 


Age t 10 


.069 


( 


3.64) 


.065 


( 


3.40) 


.228 


(8.21 ) 


Age Squared t 100 


-.010 


( 


3.84) 


-.010 


( 


3.66) 


-.030 


( 7.61 ) 


Male 


.063 


( 


8.13) 


.063 


( 


8.17) 


.164 


(15.31 ) 



Character 1st Ics of Firm Worker Match 

Selection Investment ; 100 -.011 ( .71) 

Training, by Management ~ 100 .031 ( 2.49) 

Training by Peers > 100 -.001 ( .08) 

Productivity 2nd Week .123 ( 3. 19) .056 ( 1 .62) 

Growth In Productivity .173 ( 4.53) 

Size x Latest Productivity -.020 ( 1.99) 

Sixe x Productivity 2nd Week -.016 ( 1.76) 

Log Starting Wage -.133 (10.58) -..30 (10.41) 

Subsidy Progra ms 

TJTC .004 ( .05) -.003 ( .14) -.021 ( .54) 

WIN .016 ( .56) .008 ( .61) .024 ( .03) 

CETA-OJT -.010 ( .41) .006 ( .25) -.022 ( 1.54) 

Emp I oyer Character I st I cs 



Log Establishment Size 


.026 


( 


2.47) 


.017 


( 


1 .95) 


.018 


( 4.03) 


Log Establishment Size GT 50 


.008 


( 


1 .02) 


-.005 


( 


.67) 


-.008 


( .12) 


Proportion Unionized 


-.004 


( 


.38) 


-.005 


( 


.43) 


.251 


(14.44 ) 


Proportion White Collar 


.027 


( 


2.48) 


.025 


( 


2.26) 


.108 


( 7.20) 


Proportion Craff 


.088 


( 


5.91 ) 


.087 


( 


5.83) 


.090 


( 4.46) 



Market Characteristics 

Log Market Wage .070 ( 2.91) .071 ( 2.95) .240 ( 7.02) 

Change Market Employment .205 ( 2.75) .210 ( 2.80) .352 ( 3.25) 

Tenure Var lab les 



Tenure • 100 


.020 


( 


1 .00) 


.027 


( 


1 .37) 




Tenure ET 6 mo : 1 00 


-.008 


( 


.38) 


-.012 


( 


.56) 




Tenure GT 1 2 mo 1 00 


.004 


( 




.002 


( 


.33) 




Lambda 


.055 


( 


1.14) 


.031 


( 


.69) 




Dumm les for 1 n dust ry 


X 






X 






X 


Job Requ Irements 


X 






X 






X 


K Square 


.179 






. 165 






.453 
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establishments with only one employee, 2.2 percent in establishments with 5U 
employees, and 1.1 percent in establishments with 500 employees. 

Some simple models of waye setting predict that the individual's wage 
should be varied in proportion to his or her relative productivity. Our data 
s-yest that this prediction does not square with reality. It we assume that 

index of relative productivity is a proportional transformation of true 
•Native productivity, the implied elasticity of the individual's current wage 
rate with respect to that person's true productivity is between .09 and .13 in 
the smallest establishments and correspondingly lower in larger establish- 
ments If our productivity index is a more than proportionate transformation 
of true productivity (so that it exaggerates the proportionate size of pro- 
ductivity differentials between people and over time), or if the variance ot 
measurement error is large relative to the variance of true productivity, .09 
and .13 are downward biased estimates of the true underlying elasticity ot 
current relative wage with respect to current relative productivity in very 
small firms. It seems unlikely, however, that correcting for these measure- 
ment problems would raise the estimate of the true elasticity in very small 
firms to unity. Even if the smallest firms had a relative wage-relative 
productivity elasticity of one, large firms would definitely have lower 
elasticities. 

There are a number of plausible explanations for an elasticity of the 
relative wage with respect to true relative productivity of less than one. 
First productivity differentials between workers at a firm might reflect 
differences in skills that are highly specific to the firm. If the worker is 
not able to translate high pre -tivity at the current employer into a higher 
wage offer at another firm, 1 ompetitive pressure on the current employer 
to raise the individual's wage ^ reduced. 

Second, even if all productivity differentials within the firm reflected 
differences in generalized competence, it is very difficult tor other employ- 
ers to measure these differentials accurately and thus base wage and job 
offers on them. No one is likely to tell a prospective employer the truth. 
It the worker is currently employed or on temporary layoff, the individual s 
employer has a positive incentive to speak very positively about the workers 
he wants to get rid of and negatively about the workers he wants; to keep. 
Self-reports of one's productivity will also be treated with skepticism. 

The only indicator ot a worker's relative productivity that is. likely to 
influence another employer is the worker's job classification and relative 
waye rate. Wage increases and promotions are often justified on the grounds 
that they will reduce the probability of losing that employee. But they also 
transmit signals to other employers about the employee's productivity, and 
consequently, raise the wage the promoted employee is likely to/ be able to 
ootain elsewhere. This means that as an instrument for retaining the most 
productive employees, promotions and wage increases are partially selt- 
defeating. This is the third reason why the el asti city of the relative wage 
to relative productivity is likely to be less than one. j 
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The fourth explanation is the hiyh cost of accurately measuring a partic- 
ular worker's productivity. In most jobs, objective indicators of produc- 
tivity simply do not exist. This is why in November 197b, only 1.2 percent ot 
trie nation's workers were paid on a piece rate basis and only 1.9 percent on a 
pure commission basis (Flaim 19/6). In most work environments productivity- 
based wage setting would have to use subjective evaluations by immediate 
supervisors. Top managements of large organizations legitimately fear that 
some line supervisors may abuse the power this kind of wage setting gives 
them. If a union represents the workers, the ability and inclination of 
management to adjust wages to productivity is reduced even further. As a 
result, large organizations greatly restrict the range over which wage rates 
may be varied. A supervisor's perception of a 50 percent productivity differ- 
ential may translate into only a 1 or 2 percentage point differential in the 
wage increase that is awarded. Supervisors may also inisperceive the criteria 
they are supposed to use. In our view, it is the threat of unionization and 
the difficulty of insuring that supervisors will carry out instructions 
correctly that are responsible for the very weak connection between relative 
productivity and relative wage rates in large establishments. In small owner- 
managed firms, unions are not as much of a threat and the owner makes the 
decision about the wage to offer. Even if one trusted supervisors to be as 
fair as possible and employees believed the system was fair, supervisory 
ratings would not be perfectly correl ated ' wi th true productivity. Optimal 
wage setting in such an environment would take into account the measurement 
error, and the elasticity of the wage rate with respect to measured produc- 
tivity would be less than one. 

The fifth reason for an elasticity below one is random month-to-month or 
year-to-year variations in productivity. Actual productivity will not be per- 
fectly autocorrelated, so current productivity is an imperfect predictor of 
next period's productivity. If next period's wages are set equal to next 
period's expected productivity, the elasticity of the wage with respect to 
this period's productivity will be less than one. 



y .3 The Impact of Workers' Qualifications 

Education, experience, age, and being a male all have positive statisti- 
cally significant effects upon both the level of the starting wage and the 
rate at which it grows in the first year or so of employment. Controlling for 
the characteristics of the job, the firm and the reported productivity of the 
worker reduces but does not eliminate the effects of these characteristics on 
wage growth. 

The small size of the coefficients on our direct measures of productivity 
leaves room for these proxies for producti vity--education , experience, and 
age--to have direct impacts on wage growth. 1 Our analysis of the determi- 
nants of productivity growth showed that both education and experience had 
small positive impacts on wage growth. How consistent are the coefficients on 
these productivity proxies in the wage growth equation with the corresponding 
coefficients in the productivity growth equation? Acompari son can be made if 
we make an assumption about the scaling of the productivity index. Assuming 
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that it is a proportional transformati on ot true productivity and a multi- 
plicative error, the change in productivity growth divided by the mean level 
of productivity is a measure of percentage changes in . productivity. The 
change produced by a year of high school is 1.6 percent, by a year of college 
is 2.7 percent, by four rather than zero years of relevant experience is 1 
percent, by being thirty rather than twenty years old is almost zero (.04 
percent). The comparable coefficients in the wage equations are 2.2 percent 
for high school, U.U4 percent for college, 1.1 percent for four years of 
relevant experience, and 1.8 percent for being thirty rather than twenty. The 
effects of experience on the two outcomes were almost identical. The educa- 
tion coefficients seem similar and are not statistically different from each 
other. 

The effect of age is, however, completely different in the two equations. 
01 der workers are not growi ng more producti ve any fa ster than young workers 
and are not reported to be any more productive at the time of the interview, 
but \^ey do get considerably larger wage increases and have higher starting 
wage rates as we 1 1 . The hypo the si s that age coef f ici ents in the wage and 
productivity growth equations are the same, is rejected by the data (t = 2.43 
assuming that the error variances of t he two equations are uncorrel ated) . Sex 
also N has dramatically different effects in the two equations. Men get a 6.3 
percent greater wage increase than women but they seem to learn less quickly 
and thi^ir index of relative productivity is about 3 percent lower than women 
at the time of the interview.^ The difference between the coefficients in 
the two equations is statistically significant (t = 6.37, assuming that error 
variances of the two equations are uncorrel ated) . 

How much confidence can be placed in these findings? Our results depend 
upon potentially controversial assumptions about the validity and scaling of 
the index of relative productivity and on having successfully controlled for 
the characteristics of the job. The jobs that men and women get are generally 
quite different and our measures of job requirements may not have controlled 
for all these differences. Therefore, we do not view our findings as conclu- 
sive. They need to be checked in other data sets. Our^ findings about the 
effects of age are quite consistent with Medoff and Abraham's (1981a) find- 
ings. Our age-at-time-of-hi ri ng variable corresponds closely to their years- 
of-precompany-experience variable. In all of the data sets they examined, 
they found that when grade level of the job is held constant, additional years 
of precompany experience were associated with significantly lower performance 
ratings and with significantly higher wage rates (p. 200, 201). Thus we feel 
there is good evidence that part of the tendency of wage rates to rise with 
age cannot be justified by a corresponding rise of productivity with age. In 
our data, age is rewarded with higher wage rates even when it is not associ- 
ated with' additional , previous, useful work experience. Additional years of 
previous, useful job experience are associated with being more productive, but 
controlling for this experience, age has almost no independent effect on the 
level of productivity and a negative effect on its rate of change. We have 
not been able to find any studies that have compared wage and productivity 
growth of males and females in the same job. More research is required before 
it can be established whether the effects that seem to be associated with the 
a job occupant's sex are truly an effect of sex or are actually an effect of 
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the job (i.e., Do male typists and female construction workers receive 
different wage rates and promotions than others in their occupation?) 

Une possible explanation for this pattern may be that older workers and 
males have more attractive alternative opportunities, so competitive pressure 
to raise their wages is greater than it is for women and for young workers. 
Other possible explanations are that (a) men and older workers typically 
receive training that is more general, (b) their training is completed while 
the training of women and younger workers is continuing and will result in a 
catch-up wage increase in the near future, or (c) some firms display a taste 
for discriminating] against women and young workers. 

The receipt of a subsidy has no observable impact upon the rate of wage 
increase. The time that personnel and supervisory slaff spend training the 
individual does seem to be associated with higher rates of wage increase. 
Twenty extra hours of management traininy time increase wage growth by 0.62 
percent, and the effect is significantly different from zero. Wage increases 
are not, however, affected by the amount of time that coworkers spend training 
the new employee. The tendency to reward management training time more than 
coworker training time is consistent with our earlier finding (in section^. 5) 
that management training time has a larger per hour impact on productivity 
growth than coworker training time. While the differences between the coeffi- 
cients in the wage growth equations are larger, the data would not reject a 
hypothesis that the ratio of the coefficients in the productivity growth equa- 
tion is equal to their ratio in the wage growth equation. Another possible 
explanation of the finding is that managers (the people who set wage scales 
and make promotion decisions) are more aware of the training that they and 
their staff provide and, therefore, tend to reward it more than the training 
provided by coworkers. 



9.4 Impacts of Employer Characteristics 

The size of the establishment has a large statistically significant 
effect on the rate at which wage rates increase. Establishments with only two 
employees typically offer wage increases that are 8.5 percent smaller than 
establ i sriments with 50 employees. Establishments with 500 employees typi- 
cally offer wage increases that are 4.2 percent higher than establishments 
with 5(J employees. Here again coefficients on establ i shment -si ze in the pro- 
ductivity growth equations are similar. Making the standard assumptions about 
the scaling of the productivity index, the productivity growth at establish- 
ments with two employees was 9.7 percent lower than the productivity growth at 
establishments with 50 employees. Productivity growth at establishments with 
bUU employees was 1.3 percent higher. \ 

The proportion of the establishment's work fbrce in white-collar occupa- 
tions and the proportion in craft occupations both had large statistically 
significant impacts on wage growth. A two standard deviation increase in the 
proportion in white-collar occupation (a change of .70) raises the starting 
waye rate by 7.b percent and the rate of wage growth by 1.9 percent. A two 
standard . deviation incr' 7 ~e in the proportion in craft occupations (a change 
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of .48) raises the staVOJW wage by 4.3 percent and the rate of wage growth by 
4.2 percent. Unionization has no effect on the rate of wage growth but does 
have a large impact on the level of starting wages. Holding the 
characteristics of the job and the worker constant, starting wage rates at a 
unionized firm are typically 25 percent higher than those at a nonunion firm. 

9. 5 Impacts of Market Characteristics 

Indicators of the availability and attractiveness of alternative job 
opportunities in the local labor market had large positive and significant 
effects on wage growth and on the level of the starting wage. A 10 percent 
hiqher local manufacturing wage was associated in our data with a 2.4 percent 
higher starting wage and a .7 percent larger wage increase. Workers in tight 
labor markets also get higher wage rates. The best measure of .demand pressure 
in a labor market is the rate of growth of employment in that labor market. 
In labor markets with yearly growth rates of employment that are 4.1 percent 
greater than average (a change of two standard deviations), entry-level jobs 
typically pay 2.9 percent more and early wage increases are 1.7 percent 
hi gher. 



\ 

\ 

\ 

\ 
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NOTES 



1. It there is no measurement error in our productivity index and if the true 
elasticity of relative wages with respect to relative productivity is 1, the 
productivity index should explain much of the within-firm variation of rela- 
tive wages, and the coefficients on variables such as education, experience, 
and aye should be close to zero. 

2. Most men and women work in occupati onal ly segregated jobs, so the referent 
for our index of relative productivity is generally going to be other workers 
of the same sex. Under these circumstances it is not clear what a correlation 
between sex and the level of the index of relative productivity means. 
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Version 3 
JO/29/79 



fiCREENEK 
POPP EMPLOYERS SURVEY 

lp l9 thU (NAME OF ESTABLISHMENT FROM INFORMATION SHEET , ITEM i )J 

~~~ YEC 1 <Q 4 > 

MO 2 <Q 2 > 

2. Did this eatablishment ever operate under the name (NAME OF ESTABLISHMENT FRO M 

yes 1 

no 2 

DON'T KNOW 8 



3. What is the (curront) name of this eatabl 1 shmcnt? 

NAME ; . — — 

4. Done this establishment do bufiin«Bfl ,undcr any namo(o) other than (NAME O F 
^TABU_SMMf :NT FROM Q3) 7 

YES 1 <° 5) 

N0 2 (BOX A) 

DON'T KNOW 8 (BOX A) 

5. what (is/are) the other name( 5 )7 (PROUE FOR ALL OTHER NAMES.) 



INTERVIEW?^ CHECK Q2. 



IF Q2 - 2, TERMINATE THE INTERVIEW 
BY BAYING: I'm norry. I was 
trying to contact the (NAME OF 
ESTABLISHM ENT FROM INFORMAT ION 

Sheet item" l ) . Thank you 

for your "help. 

IP Q2 'f* 2, CONTINUE WITH Q6 . 



6. Our record show that this is a jTYPF. OF ESTAB LISHMENT FROM INFORMATION SHEET 
Item ■ ) establishment. Is that correct? 

~~ .• YES 1 <Q 8 > 

NO . 2 t0 ? ) 



What type of establishment is this? 

TYPE OP ESTABLISHMENT: 



8. In what county U this establishment located? 

COUNTY : 
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Uooa your company have any env.i. ^1 irvhmunt o lncat ed in ( TA RG ET A H UM ? 

rKC 1 (Q10) 

MO 2 (bOX C) 



IHTERVI EWER ; ■ ONTA] N YJ- HhHr. OF THE R. ANi,' RECORD IT ON THE 
INFORMATION FHIiKT. 

• TERMINATE THE INTERVH"* DY KAYlNGi I'm norry* there 

•eems to be a prnbN*:.i with r.y information. I need to 

check with my HMpe; visor but. I may be calling you back. 
Thank you. 



10. In the hiring for thia eatabl i ehrcent Joiie at this location? 

YES 1 

NO J 2 

DON'T KNOW 8 

11. In the hiring done at thia catabl iahmeiit location for any other establishment? 

YES 1 

NO 2 



DON'T KNOW 8 

li. Who would be the beat person in your establishment to apeak to about personnel 
• nd hirincj practices? (OBTAIN NAME. MAILING ADDRESS AND PHONE NUMBER OF 
CONTACT PERSON) . 



PHONE I : t I 



INTERVIEWER CHECK INFORMATION SHEET: 



IF COMPANY HAS ONLY ONE SAMPLED ESTABLISHMENT IN JTARGET 
AREA ) ATTEMPT TO CONDUCT INTERVIEW WITH PERSON IN Ql 57 

IF COMPANY HAS MORE THAN ONE SAMPLED ESTABLISHMENT IN (TARGET 
AREA) ASK Q13 OF PERSON LIFTED IN Q12. 



13. I need a little information about the following eetabl iahments of yours located 
in (TARGET ARI-A) to determine who I need to talk to . (LIST SAMPLED 
ESTABLISHMENTS^! Ia there one central location where I couLd obtain information 
about hiring and accounting procedures for all of thes* establishments? 

YES. 1 (QU) 

NO . . . ^ 2 (Ql!f> 



Please give me the name and address of this central location and the nam* and 
phone number of the person moat familiar with hiring and accounting information. 

LOCATION CONTACT PERSON 

KAMF. AND ADDRESS NAME AND PHONE NUMBER 



THANK THE R. AND KND THE INTERVIEW. 



^ 
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15. Could you tell me the name and 
mailing address of each of your 
establishments located in 
(TARGET AREA) ? ( ENTER INFORMA- 
TION IN SPACE PROVIDED BELOW. J 



NAME AND ADDRESS OF ESTABLISHMENT 
A. 



16. 



B. 



D. 



E. 



Approximately how many employees 
work at (NAME OF ESTABLISHMENT) 7 
(RECORD # OF EMPLOYEES FOR EACH 
ESTABLISHMENT LISTED IN Q.15). 



JOF EMPLOYEES 



B. 



BOX E 



17. Please give me the name and phone 
number of the person most familiar 
with (hiring/accounting) at 
(NAME OF ESTABLISHMENT) . 



CONTACT PERSON (S) 



NAME AND PHONE NUMBER 



C . 



E . 



HIRING : 

ACCOUNTING: 

HIRING: 

ACCOUNTING: 

HIRING: 

ACCOUNTING: 

HIRING: 

ACCOUNTING: 

HIRING: 

ACCOUNTING: 



INTERVIEWER: INFORM R. THAT CONTACT PERSON (S) LISTED IN Q17 WILL 
BE RECEIVING A DESCRIPTION OF THE TYPES OF INFORMA- 
TION WE NEED AND THAT SOMEONE WILL BE CALLING BACK 
IN ABOUT TWO WEEKS TO COLLECT THE INFORMATION BY 
PHONE. 
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Tl«: BtCAS: 



AM 



StnillN A - fMPLOYMNT SIA1 1S1 ITS 



INlLHVIfWt H: 

{1) RICUHD NUMHIK 01 l MAfU ISHKtNtS CUVl Hill HY {** SI 1 0NNA1 HI ! 



(7) RIKIKU fllUM 



If, WHIM f 5 I AHl I SHU N I f j AHl tOrAIIDi 



II., N finit ncriPi. t.l ^bIiohh CQnr.ni* ii.fnrmtit inn «• qfivml hir.ng practices, as -ell «8 
.nlcwlii... (Mi thr >M tN.r ot rmplnyrrH I your r»U.,l,M W nt/lhr (N1MW N) eal ahliuNnrnt (,) .n 
(1Alili IAH|A)| ,.«,,li,y(, 5 ) M.p .1.^1 of «H>I..yr..« h.rert »nd t «r* : m,t «1 fro. October through 

I )rM _ eirU .i- 1 IV 7v. Vim i -III nruhnhly nikK to refer In your rerurd'. for mm- of the queal inna. 

lM,m pm,v raplny-lfi heth lull ihkI pnrt I .me did f tHia/theae ) etHbll^nl (a) ' j [~ 
eroflriy tlur mm| I w'i'L ul Decentirr U. W 1 



1 . 



37 3W 39 *• 0 1 



/EHO IMITOYIIS 9 ?997 (T XT. 

SHM I A) 



NUMHI H ^ IHI'l flYlf S: 



(Q? J 



Almul' hiiw m.iriy r m| 1 1 uyr r:i did 



(Ihiti/lhefiiO efiVi»l.liBl>mr'nl (r.) employ on July 1, 1979 "' 



Generally *»ea"irv,, hn* difficult or M-y mx.ld you si.y it if» to find reliable 
unskilled ^-.rh.TH a* "reasonable" «*r> l*> "'«t local inn r» Would you ooy it ,a: 

very di f I u-ult , 1 

wrtnewhiit di f f irnlt , ? 

nnl very di I f u nit , or 5 



''"■»y ' 

MM APf'l ICAIli r. 
• KIN'! KNOW. . . 



□ 



Dunn,, thr t „„t y ,.»r . hav* any job op*,..n.jn been l.aled H »th the State Uploytnent 
Serv»re, thnl ih r ne )»h Srrvire for (thie/theae) eat ah 1 1 ahwent ( r )? 



Y1 S. 



IXIN'l KNOW 



□ 



Ounn.j "jl"''" throuuti hcremher 1979 , nhout ho- many phn.ie calls did you (or did 
yuur ,irrf.«...i«rV of fire) rere.ve dun.*} im averse week frnm people seeking «ork? 
Do nor include ml In from employment nrjennrti. 



Dur„.| O.tn h.M thr.,u.,h December \W . ,.hoot hoa many people ch«t to Cthia/theae) 
tMit nli I moment (-O l:iokUK| for mirU'' 



nonT 997 <Q«> > r > 3 5 " 



01 thnH**, h.,w m«i.y ctxnpl.-n.d written n»|ll iL-at iona for rtmplnymenl * 

Ptm'll : „ 
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rrc October throu ah Dereebr 1979 , ho. eeny e-pJoy.e. -ere n~l Y hired , j . 

the. B re*t^n.hTnt(.r N~ Mr., .re prr-ncnt , ta^or.ry or .e..on.l «pl.y« l_J 1 1 

who have f*ver before been e»vloyed by th* orqani l.t Ion. 5B 5 , 60 

ONE WPLGYCC 001 (Q9) 

OR 

NUrtt R 0/ tMPLOYrt Si (Q10) 

NONE 997 (Q11) 

U this pttmon at ill with the organization? 

res 1 (Q11) □ 

NO 2(Q11) „ 



Ho. -any of th««e employee, ere -till "1th the organization? 



NUHCH Of CMPlOYCtb: 
MJM 



fro. rv,„h„r t hr,„ fl Oer^r 1979 , h ow -a»y „-oloy B ee wer, rrfUTfd -t (thi./the.e) 
B .tebU.h«ntU)'> ReMrm, .re p*:„ enl , t-^or.ry or .e..on„l aaploy«ee .ho have 
-orkml for the cmjanWatlon Bimo> - . tfm p«t . 6 

UM cmoYU 001 (Q12) 

ON 



997 (QH) 



la thia pereon utill «Hh the organi zat Jon? 



YTS 
NU. 



1 (Q14) 

2 (Q14) 



□ 



Ho* ...» of thcee ea^lnyeeH am el 1 1 1 -ith the orqtnw at iu«Y> 



0ld any e-ployeae eep.rate fro- ( th l./the.e > ..t -,1,-rwenK. ) fro. October 
through December 1979^ 



YIS 
NO. 



1 (Q15) I 1 

2 (5CCII0N B) 72 



„„, p.,^ . or U„„r.r, -,>l°,n.. iH»!> "» 0c ""» r t /' r ° U ° h °" C " b " „ 

...,V LfiTTnT^ «.^TT^7. 1 n...n„ inUl.t.d b , th. •»!.,« for n «n. -u<* - 
|ncu*fHit «"<**. atmnnl n^Um, or lmiubordn-.t ion. ) 



Ho* 

1979' 



7 3 7*. 7 5 7f. 



Hon ~ny M ^nt e^loyeee -ere Uidoff durinq th.t p.»o«l? (By U«d off * 
■Ten a au^n^ fro, p., et.tue for -ore then 7 day. initiated by the employer 
without prejudice to th. -orker for re.eon. .ucl, - l.rt. of -nrk or ..t.ri.l., 
Model chanqeovrr, or plant breefcdown, otc.) 

owr fHROvn °° u1 < Q17) 

OR 

MiHHROf IMnOYffSi , (Q18) 

MM 9997 (019) 

Would II... -»l«r~ have been rel..«.1 had C «*./»•) ■ ^ 

Y( r 1 ^0'9) 

* <Q' 9) 




12 1 J 1 - 'I 



□ 
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1B. How many of these permanent employees who were laid off would hive been 

retained hud they been 'tjtng ■ better Jiih' 



How many tt»>in;iir> or aon»onal employees were let go during that period'' 



2 0 2 1 2 2 2 3 

CM CMPtOtCC 0001 (Q20) 

OR 

NUKfit K Of EXKDrCES; 



(Q21) 

NONt V997 (Q2Q) 



Ml. Would LMi employee have been retained hed (h#i/she) been doinq n better JoM 7 

VLi, 1 (022) I I 

NO 2 (Q22) ?<• 



How many of theae temporary or noaaonal employees who were let qo would have been 
retained had thry been doir*) a better jnb ? 



7b 2 6 2 7 



How many permanent or t emporary employees quit during that period' (By Quit we mean 
separations initiated by the employee for any reoiion exc ept ret irement , tranafer to 
another eat ah J lahiwmt in your company or service in the Armed Forces') 



DM CHPLUHl 001 (02)) 

OR 



MJMIER Of EHPlOVtESi 



(024) 



2 8 2 9 30 



MJNL 997 (SCXIION B) 



Did this person quit in anticipation of helot; discharged or because eupervieors had 
expressed di nsst lafart ion with his or her job per f o rmnnce? 



Yts 1 (SCCTION B) | ] 

m 2 (SECTION 8) ' ' 



Or these **H> loyee*,. how mm\y quit in anticipation of being discharged or because 
supervisors had eapresaed dissatisfaction with their Job per f ermince' 

INDUCED UUIIS: 
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St C 1 1 UN B - a)VtHNHt.Nl PROCKAMb 



I'd lik* to «k you eo*e queot.on. r«g-rdi,KJ • - &«rrW I'm-,.-**. 

Are you r«mih.r -ith lha JohB Ib » ££Sfla. : 

y£S ^ 1 (Q26) 

„ 2 <Q 2B) 

donm'^: ' B( ^ B) 

{ „, lhr _ KVjMg Cr^cnt .nriuPnc (lh../^v or th.ee) .1^^ <"> to incre«« 
^'■•^nt'.Jre than it other-. -oulr- 1.W Oun^ 

. . 1 

¥l '' . . 2 

*0 

DON' I KNOW 

,„., you ,« Ssjs&JfitBSi f« •*•-»-« ««»" °' " 7B 

fot (thm/any of the«fl Mtnl.liMwwnt(n)' 

... * 
. . ! 

Ml 

Are y«. f.«H'«r -«th the Uny-lm! J.»l. 1 » Crmt.y 

1 (Q29) 

YCS ? (032 ) 

N0 B (032) 
DON * I KNUW 

... 1 

vrs : 2 

w B 

DdN'l KNOW 

(„ M tM B /H B ve any or the**) 68 1 bo 1 1 Bhwnt ( a ) 6ver h.red .n, e^.oyeea thru* the 
T.rq Med Jot) 1b» Cre dit Program? 

1 (03 1 ) 

nS * 2 (032) 

■ W . . . B (032) 
UlN'I KNOW 

Credit Program 7 

... 1 

" s > 

Nil 

, .1 1 1 h WIN that I- thr Work Incentive 1 «« Credit P roqr«» 7 
Are yo*i f umi liar with mai i» r . 

1 (Q33) 

YCb . . 2 (037) 

On, y«x, lean, *.*.> |hr WIN pro„r- j r'°" September, 19 79J» 

. . 1 

ns : 2 

NO 

DO.n'1 KNl)W 



□ 



□ 



□ 



□ 



□ 



□ 



□ 



□ 



□ 
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Ho** did you first learn about the WIN program? 



XH APPLICANT 1 

GOVLRNttNl REPRESENTATIVE 2 

REPKESENIaT 1 VE Of A LOCAL BUSINESS 

ORGANIZATION 3 

GCNI RAL WORD Of KNJlM 4 

THROUGH THE MEDIA (TV, RADIO, 

NEWSPAPERS, L I IERAIURE ) b 

OTHER (SPECITY) 6 

DON'! KNOW B 



□ 



JS. Did (thie/eny of thaae ) aatabl lehmunt (n ) hire any employee* through the WIN 

Program in 1977 ? In 197B 7 In j9 79? 

1977 1976 

YES 1 1 1 



2 


2 


2 


8 


8 


8 



mi 

1979 



BOX 0 

INIIHVIIWEK: REVIEW q35> AND CIRCLE ONE 

AI LEAST ONE YEAR * YES 1 (Q36) 

ALL YLARS : N0A>K 2 (Q37) 



□ 



In ( YEAR ) i did you receive • tax credit tor any 
YEARS IN U*b I HA I = NO/DK r ,tiUULD 0 f . CODED NA. ) 



■ployee hired through WIN 7 (ALL 



1977 1978 1979 



u 8 u 9 so 



Yt 5 

NO 

NUT APPLICABLE 
DON'T KNOW . . 



1 1 1 

2 2 2 

3 3 3 



Are you familiar with any CETA program or any other programo aponeorod by ( CARP SERIES A )? 



READ 
CARD 
A 



YES 1 (038) 

NO 2 (BOX D) 

DON'T KNOW 8 (BOX D) 



Did you learn about the Cf TA program before Septwmhfrj 1979 7 



YES 1 

NO 2 

DON'T KNOW ' • 8 



Ho* did you f 1 rat learn about the CCIA program 7 



JOB APPLICANT 1 

GOVERN HI NT REPRESENTATIVE 2 

RT PRfSfNTATIVE OF A LOCAL BUSINESS 

ORGANIZATION 3 

Gl NT HAL WORD Of HDUTH « 

THHOUCH THE MEDIA (TV, RADIO, 

NEWSPAPERS, LITERATURE) * 

OTHER (SPECIFY) 6 

DON' I KNOW B 



□ 



□ 



□ 
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Did (this/any of these) eatabliahnent(e) hire any owploynee through a CfTA 
program in WTn In 197tP In 1979 ? 



1977 1978 1979 



YtS 1 

NO 2 

DON'T KNOW 8 



BOX C 

1NHRVIEW.H: RtVICW Q40 AND ClRCtC DNt 









□ 



In ( VL AR ) , rtid you rnreiKf o subsidy Tor any emplnyee hired through Ct I A*' {ALL 
YLARS IN U4(l IHA1 - NU/l* SHOOID Of CODil) NA ) 



58 59 6 0 



1977 197H 1979 



YtS 

NO 

NTH APPi iL'AlUr 
DON'T KNOW . . 



In ( LATCST Vf S Y1A» IN QaO ), hem many hou r b did employeee in yOur organization 
spend negotiating, and fulfilling the paporwork requirements of the controct 
with the local CtIA agency for the CflA employees in (this/all of these) 
establishment (»)*» (PROBf f OR fSTlMATC) 



61 6? 6 3 



(BOX D) 



Imagine you had « contract with your locnl CtIA agency to train one employee. 
Mow many total hours do you think employeee in your organization would have to 
spend negotiating and fulfilling the paperwork requirements of such a contract 7 



H0ORS: 

DON'T KNOW 999 



6 *4 6 5 66 







BOX f) 




INTCRVILWIH: Rf VHW Q50, 




AND LWO AND CIRfLf ONf 




PARTICIPANT IN PHOGRAM 






DID NO! PARIIClPATi (Alt 


Us 







□ 



Did the participation in the program" we junt talked about , influence (this/these) 
eetahliahawnt (s ) to expand total employment by more than might otherwise have 
been done 7 

YES I 

NO 2 (Q46) 



□ 



During the most recent year that (thia/anv oT theae) est ieM iBhmenl (a ) participated 
in ■ government program, apprux l mat e 1 y how many additional employees were hired that 
wouldn't have been hired othrrwiae? 



t>i'r* OYrcsi 

DON' f KNOW - . 998 
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During the moot recent year that (thla/en* of theor) e&t*bll&tw«nt(e) participated in 
• govornaent program, whit wan the total number of ew^loyeeo for which a tax credit 
or a aubaidy wee received? 



ONI CrftOYCC 001 (W7> 72 

Ofl 

NUKlfR Or CNPtOYlCS: (Q48) 

NGNI 997 (SECTION C) 



la thia e«plnye« at 1 1 1 with the organization? 



Yf 5 1 (SECTION C) 

NO 2 (SECTION C) 



How many of three enpluyeee are still with the organization? 

NuWR Of EMPLOYEES; 
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MClinN i: - EMPLOYEE QtXSI IONS 

The „.,i aeria. of gue.tion. concern e*ploy.ee Ih.l .ere hired bet-een January I, 19 70 end 
n ■ J 1 »n Ar/yoTf«ll.-r -.th p.r.onn.l ..ll.r. during that l. M period, or should 1 
a^ to ™ ™ R. RCCOK, NA* -HD * M NUMBER IN R HID) 




CURRENT H CAN ANSWER SECTION C J (SECTION 0) 

CURRENT R CANNOT ANSWER SECTION C 2 15ECT1UN VI 



□ 



READ 
CARD 
H 



or ,., .ho. ,ou did n.1 r«.l« I.. b, n .f.U. I - onl, lnl.r..l«l In In. 
rarsnt n~l» hlKKl p.r.on, nol In • rehired p.r.on. 

Did you h,r, '« «-"'"» lh """> ■"- ll " h -" >( ' ! """"" 

Jiuninry 1 . W7B "mt Hclolmr 

YtS. 



1 iUb2) 

2 (QM)) 



□ 



,0. No-. I'd Ilk. to ... you -bout the W (CARD SERIES B) hired for -horn a governed 

lax benefit or .ubtildy «•« r.reiv.d. 

Did you hire anyone Ilk. Ih.. Tor (ihi./any of Ih... ) ..l-bli.h-.nl (.) beUeen 
J.nu.ry 1, 197B .nd Oclobrr T , 1979? 

VI 1 □ 

Z (SECTION 0) J 



n . nul(M lh - *„„ bonpfit or eubeidy Tor this employee" 7 
Which government progr.m provided the ia« uonrm u. , 



PROGRAM. (Q52) 

DON 'I KNo7 98 (Q5Z) ,5 U, 



ASK QM - QB4 FOR THE NUN'HJBSIDIZED WORKER (COL. D 
ANO THEN FOR THE SUBSIDIZED WORKER (COl . 2) 


NONSUBSIOIZED 
COL . 1 


SUBSIDISED 
COL . 2 


« Whet ia the fir. 1 nam. of the last (non.ub.l- 
dtied/aubaldized) (CARD StRTES B) hired prior 
to October 1, 1979' (I naert the firat name 
to aeka it earner to r.f.r to the p.r.on 
during the neat few uuaalJana.) 






FIRST NAM 


FIRST NAM! 


<>). ( INTERVIEW! Rt ASK I» N01 OBVIOUS) 
la (NAM. ) . nnle or « female? 






□ 

1 7 


□ 

2 *• 


54. In «h.l BOOlh and ye.r did (NAHIJ begin 
working'' 


/ 


/ 


MO YR 


MO YR 


1 1 1 1 


Mil 


1 B 14 2 0 


2 !< 2 6 2 ? 


<>b. Approximately, hn« long waa it h^lwern the 
tlae you started to recruit for the Job 
and the Uae (NAH> ) at.rtad work? 

- 






TIHL* 
CIRCLE ONE 


TIMt 

CIRCLE ONE: 










ALWAYS 

LOOKIrC 996 (Qib) 
DIO NOT 

RECRUIT.... 997 (QM 


ALWAYS 

LOOKING 996 (Qi6l 

DID NO! 

RECRUIT.... 997 (Q61 


1 1 1 I 


I I I I 


7 1 7 7 ?' 


2 6 -1 3 0 
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ASK Q» - 0B4 fOK THE NONSUUSIDIZEO WORKER (COL. 1) 
AND IHTN TOR IHC SUBSIDUf.D WORK! H (Ctlt • 2) 


NONSUBSIDIZED 
COL . 1 


SUBSIDIZED 
COL. 2 


56. How eany Job appllcanta, mcludlnQ ( NAME ) 
were interviewed for the position 7 


ONL APPLICANT. .01 (Q59 ) 
OR 

NUMBER or 

APPLICANTS (Q") 

"TO 


ONE APPLICANT. .01 (QV>) 
OR 

NUMBER Of 

APPLICANTS (Q57) 

1 1 1 






» 8 H 9 


57. Did you offer this Job to anyone eleo who 
turned It down"' 


□ 

1 1 




1 (QM3) 
Z (Q59) 

□ 

so 




PCUPLt t 

1 1 [ 


prnpLft 

w 


5V. |llf thonr inlervinwed for thr poeit ion, how 
■tiny ware/W"u (NAM! ) ] referred to you by the 
Job Service, CCIA, or any other government 
program? 






RITE HRALS 

TO 


REFERRALS 


u 


60. Approximately how mmy hours did you end 

other staff spend recruiting, screening and 
Interviewing the appllcenl(e) for thin 
p„Qilion> (II DAYS, CTC, CONVIRI TU 
HOURS ) 






HOURS 

MM 

3 8 3 9 *< 0 


HOURS 

I 


1 1 

Sf> 57 


61. How »wiy months or^rtero of useful Job 

experience did (NAM ) hive, before (he/ehe) 
started working with your eetabliahmenl 7 


*1S. 
OR 

YRS. 


HOS. 
OR 

YRS. 


. 997 


MM 

1 1 1 1 


1 


1 1 1 


m <# 2 «. i 


58 


59 60 


62. Approximately how old waa (NAME ) wnen you 
hired (him/her) 7 






ACL 

DON*! KNOW 99 

1 1 1 


ACC 


1 1 

CI hi 


6«. Approximately huw much aiiiuoliMj had (NAHC ) 
cu»pletetJ »«hen you hired (him/her P 


NO FORHAl 
(J) ADC SCHOOL 
SOME HIGH ; 
H1CH SCHO01 

COLLCCC CRADUATC 6 

OTHER (SPECIFY) 

7 


Nil FORHAl. 

GRADE SCHOOL 

(GRADES 1-9) 2 

SOME HIGH 

HIGH SCHOOL 

COLLECT GRADUATE 6 

DTHER (SPECIfY) 

7 


DON'T KNOW B 

□ 

S f, 


OON'T KNOW... 


B 

□ 


64. Is tNAW ) atill with the eaiabliehment 7 


□ 

>i 7 




1 (Q7a) 

2 (065) 

□ 

Ik 
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ASK Qb2 - fOH THl NONSUUSIDUEO WRKFH (COL . 1) 
AM) 1 Hf N FOR 1HI SUUSIOIZU) WHKEH (COL. 2) 


NONSUBSIOIZED 
COL. 1 


SOBS 10 1 ZED 
COL . 2 




6b. Mm the aeparaliun • layoFF, a discharge, en 
induced reaignallon, or ■ voluntary reali}- 
nalion? (Peopla are "Induced to ^algo" 
prlearily because thejr anticipated they 
would be dlachtroed or because auperviaora 
had expraaaed diaaetlaFactlon wilt, their 
perForaence. ) 


iNOUCtO 

at cirNAT IflN ) 
VOLUNTARY 

□ 

fc 5 


LAYOFF 1 

INIAJILU 
VOLUNTARY 

OQN'T KNOW 8 

□ 

66 


CARD 


66. »k>w lonq did (NAM) alay with lh« 
■alabliahaenl? 






T1HI 

ClHCLt ONEi 


CIRCLE DNE: 


0 4 T] 

9 10 11 


1 1 II 

1 ? 11 1 *» 


I I I I 

S3 S<< 3 5 




BOX F 

INIffiVlUlfi: REVIEW U66 AND CIRCLE ONE t 


1 (Q70) 

2 (U67) 

□ 

i '» 


1 (Q70) 

2 (Q67) 
1 1 

u 


67. Approximately how .**ny houra did employeea 
other than peraonnrl rnnd aupervlaory aterr, 






HOURS 


HOURS 


apend away frot tha,r noraal work 
routlnea orienting and training (NAME)? 


DON'T KNOW 98 

1 1 1 


r t * i 
1 1 J 

3 7 SB 








£9 i (Tr n.i u t fl l r hn» eanv houre did personnel 
end auparviaory atarr apend orienting and 


HOURS 

DON'! KNOW 98 


HOURS 


training (NAME )7 


1 1 1 

1 A 19 


[ 1 1 

3 "» tO 


69. H you conaider the productivity of an 
average exper iar«i<ed Murknr In thin Job 
to tx> 5D on a arale Fro* t to inU, 
what rttlnq would you qlva (NAHC ) Tor 
(hia/her) productivity while (he/ahe) 
worked Tor you? (PROBE FDR ESTIMATE) 


(080) 


(Q80) 




r "i I 1 

1 1 I..J 

2 0 2 1 7 2 


I 1 II 
I I 1— 1 

<• 1 H 2 ill 


70. In the Tirat aonth oF (NAHT ) 'a eeploypent, 
B pp rTT .|..t«ly hm mmny houra riirt eeployeea 
other than peraonnal and aupervlaory ataFf, 


HOURS 


DON'T KNOW 9B 




— — tkair nnrtil work r out. i no B 
ipenu away iron inoir * • 

orirnting and training (NAHC )7 


1 1 1 

1 1 1 

7 1 2 » 


( Y 1 
1 1 J 

•m *5 


71. In the Firat aonth 0 F (NAHf ) 'a employment, 
^r n .u.» . I y hn M ■any houra riiri peraonnal 
and edvlaory ataFF apend orienting and 


HOURS 


HC!«1S 




training (NAHf. P 


1 1 1 


1 1 1 


2 S 2 6 




72. IF you conaider the productivity oF an 

average experienced worker In thia job to 
be SO on a ecale Fro* 1 to 100, what rating 
would you give (NAHf) for (hla/ner) P'o- 
A^»lwlty Airlnn (hia/her) 2nd week oF 
employment? (PROBE FOR ESI 1KATL ) 


L 1 1 

7 7 ? 8 2 9 


III. 

m 9 so 




7>. Again, considering the productivity oF an 
average experieiwred worker to be SO on e 
\cele Fro* I to 100, what rating would you 
Qive (NAX ) For (hle/her) produrt i v. • • durimj 
tha week prior to (hia/her) iteration' 
(PROBE fOR ESI1HATE) 


(080) 


(QB0 


1 1 1 

10 3 1 37 


1 1 1 

51 52 55 
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ASK QW - Q0* fM I* NON5U0MD1/LO WURKt R (CUl . 1) 
AND THEN F OH Ih! SUBSlDl/CO WORKER (COi . 2) 


NUNSUGSlOl/f D 
COL. 1 


rime, ini ii r< 
COL . 2 




74. In the flret aonth of (NAME ) 'a employment, 
iff n.iut.ly how »mv hour* did eeployeee 
other then personnel end eupervleory eteff. 


HOURS 

1 1 1 

LU 

5H 5 3 


HOURS 


epend sway ft cm their noreal work routines 
orienting end training (NAME )7 


1 — 1 — 1 

1 1 1 

5 8 5 9 


75. In the flrat aonth of (NAHE)'a aeployaent, 
■pprmlMtaly how «eny hour* did personnel 
and euperviaory at aff »pond orienting and 
training (NAME )? 


HOURS 

DON'T KNOW 98 

CD 

56 57 


HOURS 

6 0 6 1 


76. If you consider the productivity of an 

avarage axperlancad worker In this Job to be 
50 on a acsle fro* 1 to 100, * it rating 
would you give (NAK_) for (hla/Ur) pro- 
rhirtiwlty dur'^ (hie/her) 2nd wt *k of 
eaploywent? IfttQHl f OR ESUMAll) 






CARD 






( 0 5 I 


1 1 1 1 

J 2 1 J i << 


Mil 

3»t 5 5 36 


9 10 11 


77. Again coneidering the productivity of an 
avarage esperlenced worker to be 50, wtiat 
rating would you <J»*e (NAK ) at thli tlae7 
(PROBf TOR ESllKAll) 


AND 

CIRCLE ONE t 
LESS 

THAN 50 1 (Q7U) 

50 Dfl MORE 2 (Q™) 

I I I I 

15 16 17 


AND 

CIRCU ONE i 
LESS 

THAN 50 1 (Q78) 

50 OR MORE.... 2 <Q7V) 

MM 

37 38 19 


78. When do you enpect (NAM*" ) to equal the 
productivity of an average worker in 
this Job? (PROBE FOR ESTIMATE) 


TIME 

CIRCLE ONEl 

WEEKS 2 (Q80) 

MONTHS 3 (Q80) 

YEARS * (Q80) 

NEVER 997 (Q80) 

DON'T KNOW.. 998 (Q80) 

MM 

16 19 2 0 


TIME 
CIRCLE ONEl 

DAYS 1 (M0) 

WEEKS 2 (Q80) 

MONTHS 3 (QOO) 

YEARS « (Q80) 

NEVER 997 (Q80) 

DON'T KNOX.. 998 (QB0) 

II II 

H 0 «t 1 H 2 


79. Approxlaately how long did It take for 

average worker In thla Job7 (PROBE 
fOR ESUMAIE) 


TIME 
CIRCLE ONEl 

DAYS 1 

MONTHS 3 

YEARS * 

DON'T KNOW 99fl 

MM 

2 1 ?2 7 J 


TIME 

CIRCLE ONEl 

DON'T KNOW 998 

1 1 1 

it i i"i n5 




80. What wee tne title oi i » jod «i n«*3 

tlae (he/ahe) «** hlred7 What were (hla/her) 
•cat ieportent dot lea7 (PROBE ) 


Tl TLE I 
OUT IE St 


TITLE i 
DUTIES*. 




M M M 1 


II 1 II II 


2 it 2 3 26 2 7 2 6 2 9 


it 6 >t7 *• B <t 9 50S1 


8t. What la the current eterting wage 0 f thla 
Job7 


$ 

PER 

HOUR 1 

HON I H 3 

MM) 

SO 3 1 32 3 3 


PER 

1 II 1 
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ASK Q!>2 - IW K)H INI M)NSUHSIUl/llJ WJRKIH < E1H . 1) 
AND (HEN f OH IHF StJHSIOI/ID WORKER (COL. 2) 


NDNSUBSInlZEO 
COL. 1 


amsioi/i D 
rai . 2 


82. Wtist i« (NAME ) '■ current w»9« 7 


$ 

PER 

1 II 1 1 

56 S7 50 59 


* 

pm» • 

»t* . ! 

1 1 1 1 1 

6 << f ■» 7 " i 


8>. Whnt in the top of the wegr icsle Tor 
th)i» Job 7 


$ 


I 

* 


PLR 

HOUR 1 (BOX G) 

wax 2 (BOK G) 

MONTH ) (BOX G) 

YEAR 4 (BOX G) 

NO SI 1 

AMOUNT. .99*6 (Q>(1) 

1 1 1 1 1 

». 0 (. 1 t? i.\ 


PER 

HOUR 1 (BOX G) 

WEEK Z (BOX G) 

MONTH ) (BOX G) 

YEAR <i (BOX G) 

NO SE 1 

1 1 1 1 1 

7 ? 7 1 ; S 7 s 


BOX L 

INKNVIIMN: HI V 1 1 W UU1 AND IMP AND 

rmru oni 


□ 


□ 

76 


B4. Normally how long (torn it tnkn Tor ■ nrw 
employee to reirh the top of thr weqe 
ncele Tor this jab 7 






I IMC 

CIRCLE ONC: 

bays i (asoj 

MM 

6!> U I 7 


(Iff 

CIRCLE ONE: 

OAYS 1 

WEEKS 2 

II 1 1 

7 7 7 6 79 
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CARD 



tfCMON D - ClASfjIf HAT ION Of *BRK fORCf 



Thia lut dkI Inn ctmtajne quest i one on the number* of people you employ in different job 
cleaaification*. Ve Mould like you to refer to your payroll recorde fo' these questions. I 
would like In ana i' we cen complete theae queatiotm rww. However if we qo through the ne*t 
f #w queetlpoe, you fiel it would be eeeier for you to clsAalfy your work force wMl* looking et 
the queetlone, mi will tend ynu I workaheet which you Cen collate end mi will recontect you in 
about 2 weeke to finish the interview. Shell we try to finish the Interview now? (If R WANf, 
WORKSMEEI KMi.CtJ, FlU OUT KAIL INC INTO ON SCR ANO IERM1NATE) 



Uwi the pay period thet locludsd Decerfier 12, 1979 e relatively normal onn 
Tor (thii/trn»ae> eel ebliehswnt (a )? 

vis t (M6) 

NO 2 (007) 



□ 



Mhet wee thr alerting detr end I i\m ending dai • of thet pay period 7 

SlARlINt; OATFi / 



AND 

EN01NC DATE : 



(BOX H) 



tt-nat wee thr atartinq date and t hn ending det « of thr firnt pay period aTter 
the one including Derember U that you ronsider relatively nor*al7 (If NON*" 
KORKAL ASK Qfl8 OF DfCEHBI R 12 PAV PERIOD) 

51ARIINC DATE : I 



AND 

END DAIE: 



13 1* IS 16 



1 7 IB 19 2 0 



INTERVIEW R: Rf AD tHf. fOLLOWlNC 

Pleanr uee the pay period eterting on ( DA It ) and ending on (DATE) 
ea your reference pey period for the next series of Questions. 
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1 would like you to classify the permanent, temporary and aeaeonal employees 
ployed by (this/theae) establishment ( a ) into six Job categories. tech category 
W ,H need to be divided between full-time and part-time employees. Ihe ai* 
csteqoriee ere: 

• Managerial, Adam mtrat i ve , Profeasione) and Technical workers; 

■ Sales workers; 

• Office and Clerical Workere; 

■ Craft workers; 

■ Dperstivesf and 

e Laborers and Service workers. 



BOX I 






lMlRvlEWERi ASK 08V ANO Q90 


ruR 


ONt JOB CAIEGORY, 


before going in 


I HI 


p«t xt job CAircopv. 



RI A[> 
LAW) 

r 



How »sny ful 1-1 iw 
the reference pay 



( JOB CATEGORY ) did ( lhi»/t h e no ) ea t mbl J ehwent (a ) have during 
period' Thai -oold inrlmte: ( CARD SfRIES C ) (RFC0RO BUUw) 



Huw meny psrS -t line ( .MB CAM GORY ) did ( I hia/lheoe) eat at) llBhnenl (a ) have during 
the feferencr pay period 9 (RtCOW) BfLlW) 



(FDR PARI-IlMf EMPLOYEES, ASK: ) How many hours per week did the typical gari -time 
(JOB CATEGORY) work durinq the reference PBy period 9 (RECORD BELOW) 



JOB CAIEGDRY 



MANAGERIAL , ADMlNlSIRAT I VL » 
PROFESSIONAL , AND TECHNlCAl 
EMPLOYEES 



SAlES WOKKIKS 



OF I ICl AND CLERICAL WORKERS 



CRAI 1 WORKIKS 



UP! RA I 1 VI. S 



LABOR! RS AND SI KVlCI WORKERS 



FUHH A - I0IA1 EMPLOYEES 



(Q89) 
FULL-UMF 
EMPLDYEf S 



(Q9D) 
PARI-IIM1 
EMPLOYEES 



(09O 



(Q91) 



TO I At 



92. How many hour* per week did the typic.l full -time employee work during the reference pay 

pe r i ori"* 



HOURS: 
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I would 11 we you to rjaaaify »ho «pplpve*e who »arn 16.00 an hour or less by job tit If. How 
•ver. if it nujld be sMiof t.i claaalfy ihm by «agn qrodrn you chi do that. Which would be 
easier for you 7 



job nut i 

WAGE CRADCS 2 



. CORD Q90 - Q100 IN TORN H. 



CARD 






0 


7 


I 






9 


1 0 


1 l 



□ 



(IF JOB I MlE 5) SterUnq „»th ( LOWES! JOB CAIEGORY ). *r arr* the job tit lev "I e«vlcyr*i -rni 

$6.00 an hour or leas 7 (R£"P( A! f OR EACH JOG CAIIG0-" ' < RECORD BtlOw) 

(IF WAGE GRADES; What are the wegn qraOo of awciojoes ..«.i>ninq fc.oo an hour or less 7 (RECORD 
BUDW) 



bo x k 

INMRVllMfNi ASK Q95 AND QS»<. f Uk ON! JOB I I f L C /WAGF 
GRADE BEFORE CUING in IMF Mil r«U COPY 



9>. Mo-* <winy full-t I me ( XB Hit! /WAGE CRAOt '. ) who earn $6.00 an hour or leaa di ^ (this/these) 

ant atj tialwut (b ) have during the reference pay period 7 (RIPEA1 FOR EACH JOB IIUE/WACE GRADE) 

¥6. How -)y part-t »»» ( JOB II IH /WAGL GRADE ) who earn $6.00 an hour or leaa did ( thi s/theae ) 

eatacliahment b have during th*» reference pay penod 7 (REPEA1 FOR EACH JOB 1I1LL/KACE CRAD r ) 

m 

. , . . 131". 



rn«M n - EMfiOrffs paid $6. on an hour or irss 



(09(i«) 


(QV«b) 


(Q9>) 


(Q96) 


JOB MILE 


WAGl GRADE 


FULL- lief 


PARI-IIMT 


LABORERS AND SERVICE WORKERS : . 
t. 


1. 






2. 


1. 






>. 


5. 














OPERA! IvFS: 


k. 






7. 


s. 






). 


(.. 














CRAt 1 WORKf RSi 
1. 


7. 






2. 


H. 






). 


9. 














OrriL'E i CLERlCAl WORKERS: 
1. 


10. 






2. 


11. 






J. 


u. 














SAllS WOHKLRS; 
1 . 


II. 






2. 


14. 






J. 


1*. 














HANAr.fHlAl, ADHlNfilRAl IV! , PRll- 
FFSSIONAl, lETHNlCAl E MPtOYLl S 

1. 


16. 






2. 


1/. 






>. 


IH. 
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BOX L ~ j 

USC EXTENSION SHEETS If NECESSARY. 



INTERVIEWER: 



During the reference pay period, what was the highest atraight time waif* excluding 
Trinqe benefits for ( JOB T ITU /WAGE GRADr P What mbb the lowcal BtraiQht Liee 
-age' 7 ( RE Pf AT FOR CACM JOS 1 1 ILE/WACE GRADE ) (Rf CORD BELOW) 



BOX H 

INIIRVIIW1R: ASK Q98 - QlOO FOR ONI ( JOB T ) TLE/WACI GRADE ) BEFORE 
GOING TO THf Nf'XT . 



Wnre any eflployeen earning $6.00 an hour or laaa, tiPped or paid on an incentive 
beaie during 1 h* r*f*rer»nr pay period'' ( I» VIS; which extra 7 RECORD BEtOW) 



(II IJrrCIl OH PMO ON InCENIWI ) How nw.r,y ( JOH llltl/WACI CKAPI ) were tlPp*d or 
paid ivi mn Incentive baaia durifxj t hr rrlcrrncr pny period 7 (RrCORD BJtOW) 



(II IIPI'M) OH PAIU ON INCINIIVI ) On the aver age, how »urh pxtra per hour, did the 
typical O0H II HI /WASr CKAK ) nefcr during the reference pay period 7 (RECORD BELOW) 







(QV7) 
STRAIGHT UMf WAGE 


(Q9H) 


(Q99) 


(QlOO) 


HI CHE SI 


LDWISI 


IIPI'EO INCENIIVI 


NUMBER T1PPEO 


S PER HOUR 








YES 1 (099) 










NO 2 (Q101) 






























YES 1 (Q99) 










NO 7 (Qim ) 






























VLS 1 (099) 








































YES T 1099) 










NO 2 (Q101 ) 






























VIS 1 (QV9 ) 










NU 2 (Q101 ) 






























YES 1 (099) 










NO ? (0101 ) 
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101. Roughly whit percentage of your non-eupervieory workire ire covered by collective 

bargaining e^ree**nle? 

PCRCCNTACt 
DON' I KNOW 



Li 



lb J b 17 



(Ooee thieA)o these) eetebliBh»ent(e) currently have any Jab vicinciea'> By that 
we Man Jobs that are leatedietely available far filling end Far which you hive 
actively tried to find or recruit people Tram outelde your firm'' 



1 (Q103) I 1 

NO 2 (Qitw) J | 



How etany vacancies (does thla/do these) eat abliehawnt ( e ) have in each of the 
following Job categories (PleaaOyaxclude joba to be Tilled by recall, transfer, 
promotion, deaotion or return fro* unpaid leave; joba unoccupied because of labor 
■enegaeent dltputea, Job openings' Tor which "new" workere were elreedy hired and 
acheduled to start work later, And the openlnqa with future sterling dates.) The 
cstegoriee are: 



VecsnrieB 



Selee Markers 

Office & riericel Markers. . 

Creft Markers 

Operet Ives 

(.Hoorern A Service Workers . 



Do yoo celculete an average hourly wage Tor any portion of your work force In (this/ 
these) eatablish«ent(B)'> 

VtS ■ 1 (Q105) 

NO . j (80K 



N) 1 1 



During the pay period (086/87) to ( Q,86/H7 ), what was the svereoff hourly wage not j -i . 

Including benefits'' I 

3 0 3 132 3 3 

AvrnAcr HOiiRn . 

DON' I KNOW 999B 



11)6. What group of wurkers does this svarage hourly wage represent *> 

MDRKtRSi 



u 





BOX N 




INHRVICMTR: CHECK INDUSTRY SIC 


AM) CIRCLE ONE 




SIC IS 15-17, 412, 






MY OTHER SIC CDOt 







□ 

37 



Durlnq the referenre pay period, ware there any se If ~e*ployed individuals, that 
independent contrectora who wars working as an integral psrt of (this/these) 
aatabtlchewmMa) even though they were not eeiployed by the eatabli aNsant ( a ) . 



YCS 1 (0108) [ I 

NO 2 (Q113J 1 1 
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Ho* .any inde^ntMnt contractors did you have working with (thla/theee) eeteblleh- 
Mntd) during th» reference pay pfnod'' Include full- and pert-tlaa contractor. 

one cbn irac tor 0001 (Q109) 

Ofl 

NUMBER Of CONTRACTORS: (QUO) 

DON'T KNOW 999B (QUJ) 



, conusor earn *6.00 an hour or leaa rroe> his or her worW aflar e*penaas? 

^5 1 (QUI ) 

W . . 2 19113) 

DON'T KNOW 8 (QUJ) 



□ 



Of these independent conlrsrlora, ho* »any Mould you eel laala earned S6.D0 in hour 
or lees fron their work after eKpeneea? 



NUMBCR Of CONTRACTORS: . 



hs *»6 

(QUI) 



NOKC 997 (Qtl)) 

DON'T KNOW • > • 99B (QH)) 



Ahoul N>« much did th« typical independent con! rector samlng $6.00 an hour or leei, 
aarn ifler ii|>er»eu<e dtirinq the refarenre pay imriail^ 

* : 

PER 

DAr , 1 

WEF K ... 2 

MONTH. . 5 

DON'T K'eC 1 >> 998 



About how amy hours d»d the typical contractor on aattere waocialed with 

your butineii dunnq the reference piy period'' 

►CURS: . 

PER 

DAY 1 

2 

MONTH 3 

DON'T rNOw 990 



What M«rp thp qruea lalna or receipt* of Clhii/lheae) eatebl t ehtient (a ) far 

the October through December 1979 quartet (If NO! AVAILABLE Br QUARTER BUI 
AVAllAHlf FDR OtHiK UNITS 0»' T 1MT , OBTAIN I OR OTHER ll'.JT. let CHOICE WOULO 
Bt CAlfNDAU 197V. 2nd, CAlf NDAH *LAK lO^OAIf} 3rd, USJ AL Vf AH 10 DATfi 
4th, HON Ml If UfTOUrRi *>M»> MDSI RECENT F 1SCAI YfAH.'/ 



SAlfS FOR [)CIIII)LR-IXi:iMtlf H QUAR ff R i 1_ 
OTHfR (SPECIFY $)i J ' 



(SPECIFY TIME PERIOD): 
DON'T KNOW 



'SI 'it tt ll H SI I* U t\ ' 
How aurt> or an increase in salew could (Oua/these) est ebl i anamnt (a ) have handled 
durire) thr llrlober Ihrnuqh Decrmhnr quarter given your physical capacity it that 
lie*? to yixir f^iimnri, Could y»i have handled: 



a vary large increase 1 

a large increase, 2 

a aoderate increase 4 3 

a Mat) increase, or « 

no increase 1 * 

DON ' f KNOW B 



n 
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Ho« many eaployeea both full end part time (do«i this/do these) est abli shment (a ) 
current ly ••ploy 7 



NUMBER Of EMPLOYEES: 



63 6 S 66 67 



Iwo yesra fro* no*, do you e«pect thit the site of your work force *U1 have 
increased, decreased or stayed the aame> (WORK fORCt IN ESTABLISHMENTS In 1A) 

INCREASED , ( Q117) 

DECREASED u 2 lQlI7) 

STAYED THE SAME j ( QUB ) | 

K*' 1 B (Q118) 68 



How many ( fewer/more ) employe** do you think you will have 7 



EMPLOYEES: 

DON* I KNOW 9 Wa 



69 70 7 1 7 2 



(la thia/Ar* the M r) ve t ab 1 1 itmnt ( ■ ) arf»l»ated W u h ,ny loc si Duain*. 8 
organ Ust ion? 



Yf S. 
NO . 



□ 



BOX 0 

That completes the Interne*. Becauae one of the goals of our atudy ia to measure 
the ejects of changing oconomic conditions over tiw, we will be contacting, your 
organl/.Hon ag.it, ne»t year. We „111 be aending you in a re* veeka, BOWB infor- 
mation on the study that you may wa nt to retain in your niea. Thank you very 
much Tor the time and cooperation you have given us. 



INTERVIEWER: flLL OUT AFTEP CQMPIE T ION Of INIfRVIfW 
R REfERREU TO RECORDS WHEN ANSWIHlNCl 



5£C!I0N A. 
StCTILW B. 
Sll.'IlON C. 
SICT1DN 0. 



YH> 
1 



DON'T KNOW 



7*. 75 76 77 
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